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The War, Industrial Research, and the 
American Manufacturer 


r HOMAS A. Edison's remarkable achievement in 
equipping plant which would supply him with 

e carbolie acid required in the making of his 

g ecords, and hitherto imported from Europe, 

1 ~~lin the minds of many a thinking American the 
el ertinent questic Why cannot other manufactur- 
ke . ly e sure a manufacturers are not 

| SONS (mm the other hand they ay their prob 





ntixt 


who for a 


resea sclentists comparatively 
small outlay can devise processes which ought to render 
na n American absolutely independent of Europ. 
If the war stimulates this interest in industrial re 
‘ fit w t he ect means of creating 
lustric \ h it seeme mpossible to establish in this 
int el te] States w ofit far more than by 
the exportation of munitions of war and of foodstuffs 
But the problen f ‘ yg i itional wealth 
by industrial researc! \ es much more than scien 
tiie estigatic rhe economic side must be consid 
ered as we Our scientific experts are quite capable 
fs ng a ndusti roblem that may be placed 
efore thet ut they cannot solve the problem of 
‘ x with cheap European labor So long as there 
t great . if betwee! Vares pul n Europe and 
‘ es ding ves id Americ t wi be 
peless il " nes of <tr , eve economic 
i “ reedom 
More important still is the 1estic of government: 
co-operation Germany's ustrial greatness was at 
tained not only because her schools graduated wonder 
ful technologists. not only because the German has 
i natura e for ordet dl system, but because there 
stood in back of each German manufacturer an int i 
gent government which created the proper conditions 
for the growth of industry and which smoothed the 
path of the industrialist in foreign countries. 


research to the improve 


ment of those industries which have in a large measure 





depended on Europe for their raw material and the 
attitude of our Government toward industries which 
might flourish if the research scientist were only given 
an opportunity are problems which are of such vast 

ificance that the Screntiric AMERICAN intends to 


take them up 1 a series of articles to be published 
early the vear (me of our editors has made a thor 
ough study of the effect which the war has had upon 
American industries; he has interviewed the foremost 
engineers, business men, and manufacturers in our chief 
industrial centers; he has questioned Government off 
ials on their attitude toward industries which must 
be develope ot only by the scientific man, but by sym 
pathetic legislative co-operation ; and he has spent many 
days the more important boratories of this country 

which industrial research is now carried on In our 
pinion the Screnriric AMERICAN will publish in this 
eries one of the most important contributions to the 


terature of American industry which it has ever made, 


The Political Importance of Science 
N Shaw's 
About 
Militarism 


h-liscussed article, “Common Sense 


mut 
War 


cannot be 


the made to militarism. 


reference is 


considered a science because 


it does not reach the objective for which it ostensibly 
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‘ AL science f astronomy which never increases 
k wledge f extraterrestria phenomena is a 
bogus science Bernard Shaw points out that militar. 
m, the adoption of which is supposed to bring about 
ertain desirable political consequences, does never, ag 


ter of fact. bring about those desirable 








colse- 

ences Balanes f power wars between States never, 

‘ atter of fact 1 thout the desired equilibrium, 
rhe ] tica vantages aimed at are never attained, 
rherefore. s e the science f militarism is incapable 
! = e res s tor which it eXists, it ls a bogug 
So far we can entirely agree with Mr. Shaw. Now, 
sh 1 tarism is hateful and to be rooted out, 

t iins true that some of the political advantages 
t was ipposed to bring about are themselves desir- 
ble We all desire permanent peace between nations, 
t eace based on community of interests and com- 
ol leals rather than on equality of force. <A nation 
s often made a bloodless and mutually advantag- 
eous conquest of another nation by purely peaceful 


doubt that the friendly relations be- 


ween the United States and England are due, in an 
‘ mous degree, to the fact that they have a common 
g re, WwW h means very largely a common culture 
mon ideals’ As Bernhardi points out, it would 

t be true to say that these two great nations have 
ommot ommercial and political interests; neverthe- 
ess they are at peace and likely to remain so, largely 


because of their common language and all that such a 
ond implies. The spread of a language is fraught with 
higl impertant and desirable political consequences 
fi the itic f that language France influences 
Ita more and more because all over Italy is the 
Fr h nove is H. G. Wells points out Now what 
fliie s the spread of a language Primarily, and 
most permanently, the amount of thought contained in 
that guage Consider the fact that we English- 


to learn French and 
keep abreast of our times We 


learning Ty 


people practically ha 





Germal n order to 


kish because 


about 





compara- 
tively little of importance to us is expressed in Turkish. 


By raising the quality and quantity of valuable thought 


expressed through the medium of a particular language 
we increase the spread of:that language, a spread 
which carries with it desirable political consequences 


greatest importance. 


This causes a new point. By endowing and other- 


ise encouraging scientific research in a 


country we 
elp to enrich the thought expressed in the language of 
makes for the that 
for the increased political import- 

We know that 


knowledge as but we 


ountry: which extension of 


uage and 


ance of that 


never 
governments care 
know they 
Perhaps then, by insisting on the 


country. 


nothing for such, are 


interested in politics. 


political importance of science we may get a govern- 


ment to consider more favorably the adequate endow- 


ment of scientific research. 


Checking the Spread of Plant Diseases 
Hl Federal Board, 


American end of a 


Horticultural which repre- 


sents the movement now 


general 


n behalf of checking the 


becoming quite 


spread of plant diseases and insect pests by means of 
litable quarantine and inspection methods, has com- 
pleted two years of effective work, some details of 


forth in the second annual administrative 
board hand. In 


ast fiscal vear the its collaborators detected 


which are set 


just at the course of the 


board and 


“at number of infested plants in process of ship- 


ment and proclaimed several quarantines, both domestic 


In all, 191 species of noxious insects and 


ind foreign 


55 fungous diseases were reported on shipments from 

road. By preventing the entry of these pests the 
ward has, in each case, headed off what might have 
proved a widespread disaster to American crops. An 


especially noteworthy case is that of the so-called pink 


worm, which is now doing immense damage to cot- 


several 





was found on shipments of 
offered for 


New York and Boston. Its partly grown larva lives in 


ton in Egypt, and 





Egyptian cotton seed entry at the ports of 


transported. The 
that the 


the cotton seed and is thus easily 


situation is made serious by the fact 


more 
worm may be imported not only in seed shipped as such, 
but also in seeds which, owing to imperfect ginning, are 
eft in baled cotton. <A 


worms have been found in imported cotton bales, indi- 


Egyptian number of living 


cating a distinct danger from the use of such cottor 
especially in southern mills, which are often situated 
in the midst of cotton fields. The board has recently 


co-operated with the Bureau of Standards in experi- 


ments to determine the practicability of treating baled 
gyptian cotton to destroy all contained insect life, and 
in the meantime nearly all mills using imported Egyp- 
tian cotton have ‘greed to burn at the @lose of each day 
all picker waste and seeds from such cotton. Efforts are 
also being made to induce the Egyptian authorities to 
adopt some methed of freeing baled cotton from this 


pest before shipment. 
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Electricity 


Radium Lightning Conductors.—-A new type of light- 
ning conductors for which an uncommonly high degree 
of efficiency is claimed was described at a recent meeting 
of the French Academy of Sciences. In Dingler’s Poly- 
technisches Journal (Berlin), of September 26th, an ab- 
stract is given of the report thereof in the Comptes Ren- 
dus. According to this the new lightning rod has 2 milli- 
grammes of radium bromide inserted in its top. The 
result of this is said to be that the conductivity of the 
“cap” or sheath of air surrounding the top of the rod is 
enormously increased. It is, indeed, said to be many 
million times the conductivity of the air above an 
ordinary rod. Moreover, this increased conductivity 
ean be detected at quite a great distance from the rod. 
Hence there is an unbroken interchange of electricity 
between this body of air and the air which generally 
precludes sudden discharges by means of ‘strokes of 
lightning.” 

Wireless Telegraph Recorder.—Efforts of inventors 
are being directed toward producing a good method for 
taking down wireless telegraph signals by the use of the 
common Morse recorder, so as to have a permanent 
record in dot and dash upon tape in the same way as for 
ordinary telegraphy. A Paris inventor, A. Chaudet, 
claims to have solved the problem by the use of a special 
relay for putting local battery current on the Morse 
apparatus, but unlike some of the methods that have 
appeared for this purpose, the relay is not operated by 
the minute current produced by the waves themselves, 
for an electric relay to work on such small current must 
necessarily be an elaborate and a delicate one, besides 
being expensive. M.Chaudet makes use of the mechani- 
cal impulses which are produced by a loud-speaking 
telephone, so that the vibrations of the telephone serve 
to set in movement a suitable relay, and this latter then 
makes the contact for the local battery circuit. " 1is 
method appears to be quite a new one and has the «d- 
vantage of simplicity and low cost. By the use of the 
loud-speaking telephone, the message can be read at 
any point in a large room, and the operator no longer 
needs to wear the customary telephone head-piece. 
When it is considered desirable, the telephone can be 
employed without utilizing the recording part of the 
apparatus. 

The Rationale of Electroculture.—While an immense 
number of experiments have been carried out during 
the past one hundred and fifty years to ascertain the 
effects of electrical currents on plant growth, very little 
has heretofore been done toward explaining such effects 
as have been noted. Writing in the Annals of Botany 
(London) Messrs. R. C. Knight and J. H. Priestley refer 
to the experiments of Sir Oliver Lodge and others, in- 
dicating that an increased crop or an earlier ripening 
may be the result of electrical treatment, and describe 
their own experiments to determine whether these re- 
sults may be due to the effect of electrical conditions 
upon the respiration of the plant. It was found that 
direct currents of a density 10—* to 10—* amperes have no 
effect upon the respiration of peas other than that due 
to accompanying changes of temperature, while over- 
head discharges producing a current density less than 
3 x 10—° amperes have no effect on respiration. Higher 
currents produce a definite increase in earbon dioxide, 
but this is attributed wholly to the rise of temperature 
caused by the discharge. Except by virtue of its tem- 
perature effect, an electrical current appears to have 
no influence upon the respiration of a plant, and in the 
usual field experiments the rise in temperature is negligi- 
ble. 

French Wireless Station in the Far East.—According 
to reports in the Paris journals, the new French wireless 
station at Shanghai will rank among the principal sta- 
tions in the extreme Orient. The apparatus left France 
last spring, but the matter was kept secret for the time 
lest some other country should anticipate the movement. 
The station was set up in the French concession at 
Shanghai without its being made known to the public, 
and if the Chinese were surprised to see the installa- 
tion, it is safe to say that the representatives of European 
governments, having concessions at this place, were even 
more so. The present station is of most modern fitting, 
and is the most powerful one yet to be put up in China, 
being designed to carry 600 miles in daytime and 1,200 
miles at night. In practice these distances are much 
exceeded, for signals are picked up at 1,800 miles, thus 
reaching Saigon, in French colonial territory. Twice 
a day the station sends out weather indications and the 
local time. It gives vessels at sea all the data that may 
be asked for, and the post is in fact very well placed to 
furnish weather signals, for it is connected by telephone 
with the neighboring Zi-Ka-Wei observatory. The sta- 
tion also receives telegrams for ships, and when needed, 
it sends messages to the French administration at Quan- 
Chu-Wan and the government-general of Indo-China. 
In this connection it is to be noted that the construc- 
tion of the present plant is due entirely to private 
enterprise, for it was established by a number of sub- 
scriptions taken up among the French colony non- 
residents at Shanghai. 
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Amundsen’s Proposed North Polar Expedition, which, 
after having been twice postponed, was to have sailed 
next summer, has now been indefinitely postponed, on 
account of the European war. 


“Hunting with the Camera” is permitted, under cer- 
tain restrictions, on the national bird reservations, where 
of course a particularly happy hunting ground is offered 
to the photographic sportsman. Permits are granted 
only after eggs have hatched, and operators are allowed 
to work only when accompanied by a warden, so that the 
birds may not be unduly disturbed. Malheur Lake and 
Klamath Lake, Oregon, and Clear Lake, California, have 
been favored by the photographers. 

Smithsonian Explorations.—Following its custom of 
recent years, the Smithsonian Institution has just issued 
a readable and attractively illustrated summary of the 
various expeditions and other forms of field-work con- 
ducted by the Institution and its several branches during 
the year 1913. The first section of the report, giving an 
account of Secretary Walcott’s geological explorations 
in the Canadian Rockies, is illustrated with several 
beautiful photographs of mountain scenery, in the making 
of which Mr. Waleott excels. The other undertakings 
recorded in this report are mainly biological and anthro- 
pological, and extend over a considerable part of the 
world. 


Philippine Asphalt.—Several recent reports from the 
Philippines have indicated that much importance is at- 
tached to the discovery of asphalt deposits in those is- 
lands. If the deposits should prove to be extensive, 
the Far East generally would benefit by the discovery, 
as the asphalt used there is now all imported from Europe 
and the United States, especially from the latter. The 
latest information is that the deposits consist of the 
variety of hard asphalt known as uintahite (from the 
Uinta Mountains, in Utah, where this mineral is found 
in abundance); also as gilsonite. They lie a few miles 
inland from the west coast of the island of Leyte, some- 
where between the towns of Villaba and Leyte, and 
several mineral claims have already been located in the 
vicinity of the principal outcrop. 

Clare Island, off the west coast of Ireland, famous in 
Irish history as the home and headquarters of the six- 
teenth century chieftainess Grace O'Malley, is the sub- 
ject of a remarkable series of memoirs now in course of 
publication by the Royal Irish Academy, and consti- 
tuting what is called the ‘‘Clare Island Survey.”” The 
investigations represented by these memoirs were carried 
out by over one hundred specialists in the years 1909-11, 
and cover the flora, fauna, geology, meteorology, ete., 
of the island and the adjoining mainland. This par- 
ticular spot was chosen as a typical area of the west coast 
of Ireland, a region which provides some of the most 
interesting faunistic and floristic problems of Europe. 
It is claimed that the report when finished ‘will provide 
the most complete survey of the fauna and flora of a 
definite area which has ever been made.”’ Special at- 
tention has been given to questions of geographical dis- 
tribution, dispersal, and ecology, and to the influence 
of human operations upon the flora and fauna. The 
report will include descriptions of some 50 species of 
plants and animals new to science, besides records of 
about 200 species new to the British Isles, and at least 
1,000 new to Ireland. 


A World Weather Bureau has been the cherished dream 
of many meteorologists, and in the current number of 
Symons’s Meteorological Magazine Messrs. W. M. Hays 
and H. H. Clayton outline plans for such an institution, 
especially with a view to its use in improving crop esti- 
mates. It is pointed out that “the weather is the one 
great varying factor in crop production,” and that by 
using the local records of temperature and rainfall and 
of destructive storms the prospects of crops can be fore- 
told, often before the crops themselves indicate results 
of climatic changes. The proposed bureau would co- 
operate closely with the International Institute of Agri- 
culture, in Rome, which was founded primarily for the 
purpose of putting the work of crop reporting throughout 
the world on a rational basis. We would suggest, how- 
ever, that an international meteorological institute might 
properly undertake certain tasks not mentioned by 
Messrs. Hays and Clayton. One of the most urgent 
desiderata in meteorology is the collection, unification, 
and publication of climatic statistics from all parts of 
the world. At present such data as exist are fragmen- 
tary and heterogeneous even for the countries where 
climatology has been most assiduously cultivated. For 
example, we have hardly any statistics of the annual 
and monthly snowfall in most parts of Europe, where 
such information would be of great interest just pow in 
connection with the war. On the other hand, there are 
vast regions—notably in South America—for which no 
climatic statistics of any kind exist. An international 
weather bureau, analogous to the magnetic bureau of 
the Carnegie Institution, would promptly enlist thé 
services of missionaries, planters, etc., in these neglected 
regions in the task of filling up the gaps in the present 
réseau of meteorological stations, 





Automobile 


A Michigan Inventor's “Rubber Foam.” —The French 
material, called ‘‘caoutchoue foam” which was described 
in a recent issue of the Scienriric AMERICAN, has an 
American counterpart, patented under No. 1,115,031, 
by a Muskegon (Mich.) inventor named Staunton Gray 
According to his method, the rubber compound is mixed 
with a light hydrocarbon solvent, preferably benzol, 
benzine or xylol, and brought to a fairly stiff constit- 
uency. It is then placed in a vacuum and the vulean- 
izing agent is added for a sort of “cold” vulcanization. 


Motor Fuel in Germany.—Late information from Ger- 
many is to the effect that alcohol and benzol are the 
fuels now used almost exclusively by the government 
cars of all descriptions, and that the only motors that 
absolutely require gasoline are those in the fast aero- 
planes. This has released the pressure on the supply 
of gasoline, and the embargo placed on this fuel at the 
start of the war has been raised, so that private owners, 
at least those who have been able to retain their cars, 
find no difficulty in getting supplies most anywhere. 
Benzol and alcohol are used either separately, or mixed, 
and there are several carbureters in use in Germany that 
will handle these fuels satisfactorily. 


Automobile Trade in South Africa.—A Vienna journai 
states that according to consular reports, automobile 
imports in British South Africa for the year 1913 reached 

5,504,000, compared with $2,790,000 for the preceding 
year. Half of this great import trade enters the country 
by way of Port Elizabeth. Out of the above total, the 
amount for Great Britain is $2,200,000, in round numbers; 
United States, $1,920,000; Canada, $800,000; Germany, 
$3,000,000. As regards France and Italy, who formerly 
dominated the South African market, they now figure 
for only $1,900,000 and $101,000 respectively. The 
tendency of the African importers is to seek a low- 
priced car, and this favors the extension of American, 
Canadian and German trade. 

English Makers Abandon Annual Models.—-Some Eng- 
lish builders of pleasure cars have abandoned the old 
plan of bringing out a new model each year, which is 
adhered to during the succeeding season, and now in- 
corporate any idea that they consider a desirable im- 
provement in each new lot of chassis that is turned out, 
One influence that has tended to bring this about is the 
greatly decreased demand for pleasure vars at the present 
time in England. This weak demand for pleasure vehi- 
cles is making itself evident in another direction, for 
makers who have heretofore turned out four or five 
different powered cars are restricting their output to 
two or three sizes, a result that is probably desirable 
for many reasons. 

Folding Ribs on Inner Tubes.—Preventing puncture 
of inner tubes of automobile tires is one of the most 
prolific fields for the inventor. Hundreds and even 
thousands of schemes have been devised, some of them 
working very satisfactorily. One of the latest, which is 
as unique as it is said to be effective, is the placing of 
three separate and distinet ribs on the inner tube. The 
shape of these ribs is such as to form small airspaces 
when the tube is blown up, thus adding considerably 
to the resiliency of the tire. The greater thickness of 
the inner tube and the difficulty which a nail or tack 
would have to penetrate the entire tube recommend this 
invention to the attention of the motorist. Ths few 
tubes made according to this design are stated to heve 
given great satisfaction. 

Two Ingenious Automobile Devices.—Two new de- 
vices designed for attachment to automobiles that re- 
cently have made their appearance on the market give 
evidence of considerable ingenuity. The first of these 
is designed to show when a car is used without the 
authority of the owner. It consists of a small case 
containing clockwerk which unwinds a strip of paper 
past a needle. The needle is fastened to a delicately 
balanced horizontal pendulum and perforates the paper 
when moved by the vibration of the car. The tape is 
marked off in divisions of time so that the perforations 
indicate not only when the car was used but also the 
length of time. The other device would seem to have 
been long in demand. It is a simple grease cup with a 
quick detachable lid so that the cup can be quickly and 
easily filled. The lid is held by a bayonet lock. 

How Would You Disable a Steam Autemobiie?—The 
present European imbroglio which is tearing at the vitals 
of foreign countries has already had a number of curious 
results. Not the least curious is a contest which has been 
started by a foreign contemporary with prizes for the 
best answer to the question, “‘How would you disable 
a steamer?” The disablement, needless to add, is to 
prevent the vehicle getting into the hands of the enemy 
in workable condition. Quite a number of contestanta 
have suggested that the valves of the pump and injeetor 
be removed; others, have suggested hundreds of other 
ways in which a car might be temporarily disabled with- 
out working permanent injury. The prize winner, how- 
ever, suggested that the motion blocks be removed 
These are easily taken out and carried away, and cannot 
easily be replaced, : 




























































































Zt) 


SCIENTIFIC AMERICAN 


December 26, 1914 


War Experiences of an Air Scout—I’ 


The Diary of an American Volunteer With the Aviation Corps of the French Army 


c}* the outbreak of the great European war I was 
seize with the desire to participate in the con 
flict imi thi desire grew day by day until finally I 
Vis obliged t Vield to it 

It mattered little to me which of the warring nations 
I woul vit ind finally I chose to throw in my lot 
with the arn possessing the largest number of aero 
pinnes Ilaving been a close observer of aviation, both 
here and abroad, for the past four years, I came to 
hie iusion that France possesses the greatest num 
ber of aireraft, and so I applied to the French govern 
ment, on August $ist, through its consul-general in New 
York cit 

My application was immediately acted upon and my 
oluntary service recepted It was arranged that I 
should lenve New York Saturday, September 5th, on 


Ire h Line teamer 


p to the week before my departure from the United 
Stat tf had been giving weekly exhibitions of flying 
throughout New Jersey, and | immediately canceled 
further contracts and placed my 60 horse-power aero 

i il torugwe 

The French consul-general presented me with two im 

nt let of introduction, one addressed to the 
il-weners f France and the other a personal let 
te nddressed to Gen. Goiran, the mayor of Nice; but 
hould Gen. Golran not be conveniently located, the 
presentation of the letter to any military official in 
France would accomplish for me the same purpose 
Off to the War. 

When the French steamer “Espagne” left New York, 
on September 5th, | was on board, together with sev 
eral Americans and about 700 reservists, who were go 
ing to France to tight their country’s battles There 
was much fun and excitement during the voyage pleas 
ant weather favoring us during the entire journey. The 
cabin passengers were shown every consideration, but 
the 0) reservists traveling third-class were treated no 
better than cattle, which was rather uncalled for, when 
it is taken into consideration that they were leaving 
their families and friends to defend their country’s 

* Copyrighted, 1914, by Munn & Co., In 


By Frederick C. Hild 





The author of this article, a well-known aviator 
in this country, was impelled by a spirit of adven- 
ture to seek his fortune with the French army. 
His tedious with French red tape be- 
fore being service, the testa he was 
obliged to before qualifying as an army 
over the enemy's camps, and 
battle in the clouds far 
(jerman together with a number 
of the interesting side lights on the conditions in 
France during the war, are described in a 
of three articles, of which this is the first. 


erperrvences 
admitted to 
undergo 
flights 

moat thrilling 


scout, his 
finally a 
within the lines, 
series 
EDIror. 




















The author in his French uniform. 


honor. Two days out the French Line published a 
“Catéchisme du Soldat a la Guerre,” 


which was circulated.among the male passengers, and 


circular called 


from then on the reservists were obliged to drill for 


several hours each day under the supervision 


French officer, several of whom were aboard. 


of a 


Upon nearing the French coast we were accosted by 
two British warships, which escorted our steamer close 
to the port of Havre. We landed at Havre on Septem- 
ber 14th, at 7 A. M., in a heavy rainstorm. The French 
officials were taking no chances of allowing an enemy 
to land, because we had to show our papers the day 
landed, and then to the military authorities 
we disembarked on French soil. 

Red Tape at Havre. 
with a fellow aviator, a Mr. A. Fileux, a 
native of France, whom I had known for several years 
and returned to the steamer to 
serve his country, we went to the Bureau de Recruite- 
ment, at 55 Rue de Phalsbourg, where, upon presenta- 


before we 


the day 
Together 
France on 


who same 


tion of my letters from the consul-general at New 
York, I was given an immediate interview with the 


commandant. As I could not speak apy French, Mr. 
Fileux acted as interpreter for me and smoothed away 
my difficulties. 

The looked through my care- 
fully, and after convincing himself that I was the party 
named therein he informed me that he must telegraph 
to the Minister of War at Bordeaux for instructions, 
and must await reply. 


commandant papers 


My case was a new one to the 
not dealt before 
with any Americans who wished to join the aviation 
In the meantime, while waiting for the reply, 


recruiting office at Havre, as he had 


corps. 
I was to pass the physical test and sleep in the dormi- 
tory of the Sixty-ninth Regiment, the barracks of which 
were a few blocks off. 

After luncheon I visited the Sixty-ninth Regiment 
barracks, great many of the there 
were engaged in throwing beds out of the upper story 


where a soldiers 


windows, which later were carted away, and I learned 


from the captain in charge that as there were only 


(Concluded on page 530) 
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sore Le Capit@ire Duperron,Cdt le 2emee Reserves 
n° 232 de ravitaillement de l’aviation 
-- A Monsie@r le Ministre de la Guerre, Direc- My courage, 
j tion Aer@nautique, 4e Bureau, BORDEAUX 
ad My discipline, 
' J My bayonet, 
LJ! J'ai l*honneur de vou . rendre compte qu'une commission : 
¥ chargée de l’examen des ép#euves du brevet militaire & compo- My ammunition 
aée de M.M.les Lieutenante—i No#,des Hautchamps & de Bourdes s° = * . 
est réunie le 9 6bre 1914 & 14 heures au Centre d*aviation de 
Tours, pour examiner les t poses des candidets du Brevet Mili- 
taire, 
La commission proposes d*accorder le Brevet Militaire eux 
pilotes dont les nome sont§ énumérés ci-dessous & dont lee per- “+ menor. 
formances constituent des @quivalences aux épreuves réglemen- . 
tairee néecessaires. —— 
Elle propose é4galemen@® de leur accorder les indemnites \ . ’ 
réglementaires & dater cu Zour ot ile ont accompli les perfcor- pale him. 
mances 4’ équivalence, 
Signé: Capitaine Duperron 
Direction de l*aéronautique assault. 


Miditaire 
Cabinet du Directeur 
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DECISION DU MINISTRE 
accoradé aux pilotes dont les nomsé 
6 titres seront remis ultérieurement 
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pour exécution & Mr le Capitaine cdt 
ment de l*aviation, & St cyr 
Bordeaux,le 14 6bre 1914 
Pour le Ministre & par son ordre 
Le Général ,Directeur de 1° 
Aeronautique Militaire 
Signé : Hirschaver 


9 octodre 1914 
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Hild (améri cain) acldat Rep 

Jacob “ae ARF 4 
Mauger caporal HF ae 
Liger soldat us ae 
Mangeot ae us 8 ae 
Avgeer caporal ur 7 ae 
Ducas vbrigedi@r uF 1° ae 
de St Pierre soldat zryr 2 ae 
Val ens,de wais, uF 5 ae 
Taed:oume sergent MPF 3 «@ 
Biot soldat us ? ae 





As a scout 


eall to arms. 


body 








Catechism of a Soldier in Time of War 


To conquer in war | must have: 


My courage, to assure long suffering. 


My discipline, in order to carry out blindly all the orders 


to drive the enemy 


My bullets, to permit me to press on up to the moment of 


As a sentinel I watch over the army; it is my duty to keep on 
my feet, in order to see, to listen, and to prevent danger. 


I must protect the army on the march and be 
audacious in obtaining information. 


On the march I must keep my place exactly. 


In camp I must look after my equipment, care for my feet, 
my boots, rest with my rifle near me, so as to be ready at the first 


In battle, in taking the offensive my motto must be 
forward” for the assault. 


On the defensive I must hold out to the very end, even when 
I see the effect of fire, commencing and ceasing fire instantly at the 
order of my commander, supporting my rifle and, if possible. my 
in order to fight the better. 
When I am alone I will not fire, at more than 400 meters, on 
a single man, or at more than 600 meters on a group of men. 


Given this day on the boat “Espagne.” 


Sunday, September 13th, 1914. 


- 


from his position or to im- 


“Always 











Mr. Hild’s commission as pilot in the Aviation Corps. 


Translation of orders given to French soldiers. 
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Fig. 1—Mount San Antonio, as seen from San 
José, Costa Rica. Photographed in infra-red light. 





Air Transparency 
for Infra-Red 
Rays 


Application of These Rays to 
Telephotography 


By G. Michaud and J. F. Tristan, 
Costa Rica State College 























Fig. 2.—Same view as Fig. 1, made without a 
screen on an ordinary fast plate. 








HE cause of the various and beautiful colors which 

the sky and clouds may assume was but little under- 
stood a few years ago, and even when Lord Rayleigh 
showed that the scattering of light by gaseous mole- 
cules was the greatest when the wave-length of light 
was the smallest, he probably did not realize at once 
that he had found a satisfactory explanation for all 
the colors, whether blue, green, yellow, or red, which 
can be observed in the sky, from midday till after 
sunset 

Ultra-violet, violet, and blue are, in the order in 
which they are named, the radiations which are most 
scattered when solar light passes through a thick layer 
of air. Ultra-violet is invisible and the remnant mix- 
ture of violet and blue appears to us as blue, owing to 
the fact that blue acts more powerfully on our retina 
than violet does. Such is the cause of the blue color 
of the sky. The atmosphere acts as a ray filter, which 
scatters in many directions most of the ultra-violet, 
violet, and blue, and allows the passing of most of the 
yellow, red, and infra-red. If, some time before sunset, 
an observer turns his back to the sun and holds verti- 
cally above his eyes a sheet of white paper, in such a 
way as to have the direct rays of the sun fall upon 
the paper, while he sees both the blue sky and the 
paper side by side, he has an opportunity to compare 
the color of the ray filter with that of the filtered rays, 
i. e., the color of the light scattered by the atmosphere 
with that of the light which has passed through it and 
which is reflected by the paper. Even at noon, in 
June, in the northern hemisphere, when the atmos- 
pheric ray filter is as thin as it may be for a given alti- 
tude, the paper is tinged with a yellowish hue. Paint- 
ers are aware of that fact, and, as a rule, exaggerate 
the yellowish effect when they wish to brush a sunny 
spot. 

White light which has lost some of its blue and violet 
components appears as yellow. If, however, it has lost 
not only the ultra-violet, violet and blue, but also part 
of the green, that is to say part of the wave-lengths 
which come next to the blue in the list of colors ar- 
ranged by order of decreasing wave-length, red as 
well as yellow predominates in it and gives it an 
orange or even reddish hue. Such a phenomenon oc- 
curs at sunrise and sunset, when the sun is near the 
horizon and when, owing to the great obliquity of its 
rays, the thicker atmospheric filter has begun to scat- 


* La Nature, September 7th, 1912. 
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Fig. 5.—Dragon Mountain, as seen from San José, 
Costa Rica. Photographed in infra-red light. 





ter a notable proportion of the green radiations. Such 
a thick layer of air remains fairly transparent, then, 
only for the less refrangible wave-lengths: orange, red, 
and infra-red. High clouds, when illuminated by rays 
thus fiitered, take beautiful orange and red colors. 
Occasionally, long after sunset, when general dark- 
ness has come, in atmospheric conditions the nature of 

















Fig. 3.—The Sierra Candelaria Mountains, as seen 
from San José, Costa Rica. Photographed in 
infra-red light. 

















Fig. 4.—Same view as Fig. 3, made on an ortho- 
chromatic plate with a weak yellow screen. Dis- 
tant objects appear about as the eye sees them. 


which has not yet been made quite clear, a corner of 
the western sky will be seen to assume a deep ruby 
color which the physicist who has somewhat dabbled 
into spectral studies will readily recognize as the ex- 
treme spectral red. Sunlight, in such circumstances, 
has traveled through a maximum thickness of air. It 
probably illuminates tenuous dust particles which stand 
far above the clouds, with a light in which only the 
greater wave-lengths, extreme red and infra-red, have 
been left; a light which the eye could not perceive were 
it not for the fact that everything else has been sub- 
merged into darkness. It would be extremely inter- 
esting, when such phenomenon occurs, to take a photo- 
graph of the western sky with a plate sensitive to the 
infra-red, some time after the vanishing of the very 
last glow of visible light. That an impression would 
be made on the plate is probable, as the invisible infra- 
red radiations will still pass through an atmospheric 
layer of such a thickness as to intercept every other 
radiation. 

This curious property of infra-red light suggests its 
application to telephotography. If the eye could be 
made, even temporarily, sensitive to the infra-red, the 
same property would find a ready application to tele 
vision, as one of the greatest obstacles to a clear vision 


of far-away terrestrial objects through a powerful tele- 
scope is the blue haze which wraps and partially hides 
everything. Telephotography with infra-red light was 
attempted for the first time by us in 1912, with Prof. 
Wood’s filter. The results, which have been published 
elsewhere, were encouraging enough, but the length of 
exposure (from 15 to 20 minutes for a sunny landscape, 
with the greatest lens aperture) forbade many appli 
cations. As the sensitiveness of ordinary plates comes 
to an end with any wave-length longer than that corre 
sponding to the green, special plates, manufactured by 
the English firm, Wratten & Wainwright of Croydon, 
were used for those early attempts. These plates, ex- 
pressly made for spectral studies, are somewhat sensi- 
tive to the infra-red, but only as far as wave-length 
8,000 A. U. owing to the fact that the main object of 
their makers is sensitiveness, not so much to extremely 
long wave radiations as to every visible radiation. 

During several attempts to carry this sensitiveness 
farther on the infra-red side of the spectrum, the writ- 
ers used most of the dyes which have been recommend- 
ed as good sensitizers for the red, namely: cyanin, 
dicyanin, chlorophyl, alizarin blue 8. They found in 
the last named: of these dyes a sensitizing agent which, 
when used in combination with silver nitrate, besides 
allowing them to reach a region of the spectrum which 
was probably terra incognita for the photographers, re- 
duces the exposure to some two minutes, for a sunny 
landscape, with diaphragm one eighth. Such plates are 
easily sensitized and yield constant results, but must 
be dyed by the experimenter himself, as they begin to 
lose their remarkable optical properties a few hours 
after being sensitized. 

The accompanying photographs of mountain -ranges 
some 8 to 15 miles from the city of San José, 
Costa Rica, give an idea of the wonderful clearness 
of vision which would be bestowed upon our retina with 
the gift of sensitiveness to infra-red light. Fig. 4 
made on an orthochromatic plate, with a weak yellow 
screen, shows the far-away, hazy, mountain about as 
it appears to the eye. In photographs (not here repro 
duced) made with about the shortest wavelengths 
(3,160 to 3,260 A. U.) found in sunlight at sea tevel, 
the mountain range has all but vanished. If ultra 
violet wave-length 2,118 A. U. were contained in sun 
light in the lower regions of the atmosphere, and could 


(Coneluded on page 531.) 

















Fig. 6.—Same view as Fig. 5. Photographed with- 
out a screen on an ordinary fast plate, 





£99 


Use 











va 





SCIENTIFIC AMERICAN 


December 26, 1914 














An English officer instructing a scouting 


party with a model of the seat of war made in sand. 


Strategic Moves of the War 


Letter from the Military Correspondent of the Scientific American, December 19th, 1914 


The Campaign in France and Belgium. 
2 pe general aggressive campaign of the Allies to 
drive back the German line has not developed defi 
niteiy yet, but many signs point to increasing activity 
on- the part of the former. The beginning of such a 
campaign would naturally consist of attacks all along 
the line from Switzerland to the North Sea coast In 
this way the Allies would try out the strength of the 
Gierman defense and would be able to loeate the points 
aut which a further attack in strength would have best 
chances of success 
Two important considerations impel the French and 
British to adopt a vigorous campaign at the earliest 
moment warranted by the state of their military pre 
paredness. One is the decrease in power of the German 
armies that would result from demands for active op 
erations on both their eastern and their western bor 


} 


ders. The other is the impossibility of considering peace 
terms while Germany occupies a large part of Belgium 
amd France 

It seems evident that all of the combatants are with 
holding news of their movements for several days in 
While 


course know of the fact of the attack on 


order to avoid giving information to the enemy 
the enemy) 
certain positions, they necessarily have only an uncer 
tain estimate as to the importance of this move in their 
The dispatches of each army to its 


opponent Ss pilins 


heme government are valuable information to the 
enemy in that they betray inside history of the plans 
For this reason it is out of the question for any first 
rate military power to permit real news of the opera 
tions of the armies to be published without restriction 

It was such a dispatch, published in the London 
Times in August, 1870, that is credited with betraying 
to the Germans the move of Marshal MacMahon’'s army 
to relieve Metz After a three days’ march toward 
Paris on the mistaken estimate that the French army 
would be found there, the German armies received the 
correct information, turned north, and succeeded in sur 
rounding MacMshon’'s army at Sedan and forcing its 
surrender 

The majority of the affairs reported during the week 
were aiong the nortbern part of the line between Arras 
and the coast rhe most notable gain by the Allies was 
made at Ypres, where the British troops pushed for 
ward a salient for five miles along the railroad toward 
Rowers. The German line has held firm on both sides 
of this point, so that the British are as vet insecure in 
their possession of this ground recently gained. By 
attack at Zillebecke, three miles southeast of Ypres, 
and at Langhemarck, four miles to the northeast, the 
Germans attempted unsuccessfully to break in the flanks 
of the British salient. 

A new attempt of the Allies to advance along the 
coast during the last part of the week was less success 
ful in spite of the assistance of the naval gunboats in 


bowbharding the German position near Westende. The 


Germans repulsed these attacks with large losses. This 
field is the most likely line of advance for the British 
and Belgians when they start their much-heralded for 
ward move. If these attacks are strongly pressed it 


will indicate the commencement of this aggressive move 





The confidence of the French in their present posi 
tion is indicated by their admission of earlier reverses 
that have been concealed until now In the Chaulnes 
and Roye district the French have regained Rouvroy, 
larvillers, and Andechy, three miles west of the line of 
the above cities. While the French seem to have now 
regained the upper hand in this district, they were evi 
dently driven back three miles in the fighting of the 
preceding month 

The plateau in the angle between the Aisne and the 
Oise rivers has been the scene of especially vigorous 
fighting since the armies first confronted each other in 
this district In September. Tracy-le-Val has changed 
hands a number of times. I: 


spite of repeated attacks 
and counter-attacks, the opposing lines have not changed 
position materially. 

From this point to the Vosges Mountains the oppos 
ing lines have nowhere moved sufficiently to show on 
even a large scale map. At Varennes, where the battle 
line crosses the upper Aisne, and at Ailly and Apremont, 
one and five miles east of St. Mihiel, the French have 
made repeated but unsuccessful efforts to break through 
the German lines 

In Upper Alsace the Germans have not only checked 
the French invasion, but have recovered ground to a 
slight extent at both points. East of Thann they have 
recaptured Steinbach. By a flanking move along the 
Swiss border they reached Pfetterhausen on the French 
border and forced the French to fall back to a position 
west of Altkirch 

Considering the entire battle line in France and Bel 
vium, the advantage in the fighting during the week lies 
with the Allies. The numerous attacks that they are 
now making show a marked change in their plan of 
operations. <A significant item in the dispatches is the 
frequent report of heavier guns in the French artillery. 
If they have made good their deficiency in this type of 
armament, their chances will be much strengthened in 


iggressive move. 





case they should undertake an : 

The most noteworthy feature of the fighting in this 
field has, however, been the success of the Germans in 
holding back 
months while delivering their great effort against Rus 


largely superior forces for over two 


sia. The military resources of the nation are neces 


sarily limited; the operations in Russia indicate a 
strength of probably 1,500,000 men for the eastern cam 
paign. It seems unlikely, then, that they can have more 
than 2,000,000 men for the western campaign. The 
British, French, and Belgians must outnumber the 
Germans by five to four, or even more. 

The Campaign in Russia. 


The most important moves of the week were on the 


flanks of the great battle line that stretches from the 
Carpathian Mountains to the East 


north of Warsaw 


Prussian border 
From the north the Germans rushed 
forward an army from Soldau in the effort to get be- 
hind the Russian right flank. At the same time the 
Austrians made an advance from the Carpathian Moun- 
tains in an attack on the rear of the Russian left flank. 

The German expeditionary army under Gen. Francois 
advanced from Osterode and Soldau in East Prussia 
and defeated the Russians southeast of Mlawa. Their 
further advance carried them to Przasynsz and Ciecha- 
now, twenty-five miles south of the German border. 

Their object in this move was not to waste time and 
men in an attack on the great Russian fortress at Novo 
Georgievsk on the Vistula northwest of Warsaw It 
was to strike southeastward toward Pultusk and Roz- 
jan in an effort to capture the main railroad running 
from Warsaw to Petrograd. This line of communica- 
tion is so important for the Russians that they would 
necessarily have to rush a large number of troops for 
its defense. The Russian campaign west of the Vistula 
would be correspondingly weakened. 

On December 14th the army of Gen. Francois was 
defeated at Ciechanow and was forced to fall back to 
its former position near Mlawa. This relieves the Rus- 
sian right flank of danger and enables them to give 
greater strength to their battle line west of Warsaw. 


On their left flank the campaign has been going in 


favor of the Austrians. The Russians had advanced t« 
Wieliezka and Dobeyee, ten miles from Cracow. The 
advance of an Austro-German army along the railroad 
toward Novi Sandee so threatened this exposed Russian 
position that they were forced to fall back to Niepol- 
emice, fourteen miles east of Cracow. 

An important flanking move was made by the Aus- 
trians through the passes of the Carpathians farther to 
the east. They moved northward in large foree and 
captured Dukla. By a further advance to Jaslo they 
eut off the Russian army at Novi Sandee and force it 
either to retreat northward toward Tarnow or to fight 
under disadvantageous circumstances. If the Austrians 
are able to press this Ranking move through Jaslo they 
will to a large extent relieve the pressure on Cracow. 

In the center of this battle line from Czenstochowa to 
the Vistula River the Germans succeeded in pressing 
back the Russian line to a position running through 
Radomsko and Lodz te Lowicz and then along the 
Bzura River to the Vistula. The Germans have con- 
tinued their efforts to press forward east of Lowicez, but 
the Russian defense seems to have strengthened and has 
checked the German invasion on the above line. 

By making this .advance of sixty-five miles into 
Poland the Germans have very largely lost the advan- 
tage in mobility furnished by their excellent railroad 
system. They now depend upon a seventy-mile stretch 


of communications by highway. The railroads have 


(Concluded on page 531,) 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column.* Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


An Opinion of Our War Number 
To the Editor of the Screntiric AMERICAN: 

I am tremendously impressed with the technical value 
of your War Issue No. 4. I know what it means in 
time, toil, and expense in the mere assembling of the 
material you offer readers in that issue. It is a most 
creditable number, of a unity and harmony of design 
that is marvelous, even to me. 


New York city. Tuomas J. KEENAN. 


Images by Small Apertures 
To the Editor of the ScleNTIFIC AMERICAN: 

The method of observing spots on the sun by allowing 
its light to pass through a small hole and form an 
image on a piece of white paper, which is mentioned in 
your issue of October 31st and reported as new by the 
Carothers Observatory, is the familiar one known in 
optics under the name of “images by small apertures.” 
While no discourtesy is intended, it is surely of interest 
to look at the title page of Father Scheiner’s “Rosa 
Ursina,” published about 1634, in which the method is 
presented in an elegant illustration. It has been fre- 
quently mentioned by the present writer in his popular 
essays, as for example in the Omaha Bee and World 
Herald on February 4th, 1905. And once, on June 28th, 
1900S, at Cincinnati, Ohio, having no telescope at hand, 
he even observed in this way, within a few seconds, the 
beginning and end of an eclipse. 

Omaha, Neb Wituiam F. RiaGe. 


Garage Fire Due to Static Electricity 
To the Editor of the ScrentTiric AMERICAN: 

The results of some experiments made in an attempt 
to explain the cause of a recent fire in a garage, appear 
to be worth calling to the attention of automobile 
owners in general 

The fire in question seemed to come from no apparent 
cause while the tank of the car was being filled with 
gasoline. The gasoline was being run into the tank 
through a funnel with a strainer of chamois skin, and 
the gasoline in the funnel was suddenly noticed to be 
on fire. 

If the bottom of a metal funnel is covered with cha- 
mois skin, cotton cloth, or other material through which 
the gasoline develops considerable friction in passing, 
the funnel, if not connected with the receptacle which 
receives the gasoline or with the ground, becomes elec- 
trically charged. If the gasoline is caught in a tin can 
which stands on a sheet of glass, and wires connected 
to the funnel and receiver, a spark can be obtained 
when the wires are brought together. The length of the 
spark depends upon the conductivity of the air, which 
is least on dry, cold days. 

In running gasoline into the tank of a car through a 
strainer of chamois or other similar material, care 
should be taken that the funnel is not insulated from 
the tank by a surface coated with varnish or other non- 
conductor. If metallic connection between funnel and 
tank cannot be made directly, both should be grounded. 


Brunswick, Me MARSHALL P. CRAM. 


Some Suggestions About the War 
To the Editor of the ScrentTIFIC AMERICAN : 

No doubt a great number of Screntiric AMERICAN 
readers must have been puzzled by the statement made 
in the European news that the Germans at the head of 
the river Seille caused an inundation below. Also a 
similar statement concerning the Yser, made recently. 

While several of the French rivers are of a fair size, 
quite a number are nothing but mere creeks. Neverthe- 
less, they are navigable, having been “canalized.” That 
is, dams provided with locks have been built across 
them close enough together to form ponds of slack 
water of sufficient depth. The river thus becomes a 
succession of ponds, or small lakes, separated by the 
dams. It is easy to see that by opening both gates of 
a lock the water impounded behind will rush through 
with tremendous force. If, after it is well started, 
the next one below is opened, then a little later a third, 
and perhaps more, an enormous quantity of water will 
be turned loose and flood the regions below. 

Another thing: after the German guns demoli,nev 
several of the Belgian and French forts, every military 
“expert,” or would-be expert, declared that the time of 
fortifications is passed forever. I hope it is, but I do 
not see any reason for taking that ground. The whole 
thing is simply this: the German guns were much 
larger and reached much farther than those of the 
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forts. If the guns of the forts had had an equal or 
greater range, their fire would have made the setting 
of the German guns absolutely impossible. 

As to which can ultimately use the largest gun, I 
say that it is the forts, or any other kind of permanent 
fortification, because it is possible to secure foundations 
of any desired strength. With movable guns, it is not 
possible to establish a concrete foundation beyond a 
certain size, even if it could be done without being 
subject to the fortress’ fire. Then the difficulty of 
transportation will limit the size of a movable gun to 
a point far below that of a permanent arrangement. 
The walls and roofs of the forts were not calculated to 
resist projectiles of the size used, but their strength 
might be considerably increased. ADRIAN GETAZ. 
Knoxville, Tenn. 


The Optophone and Musical Pitch 


To the Editor of the Screntirric AMERICAN: 

Some time ago I wrote you about the optophone in 
reference to the height of the letters used. Since then 
I have seen a better description in which they claim 
the optophone will read any size of type. They do not 
require raised or embossed letters. There is one thing 
about the apparatus I do not understand, viz., why do 
they use a right-angle prism’? Why not place the Nernst 
lamp and the siren disk in a vertical line with the 
portrait lens and save the waste of light caused by 
the prism? 

As you will see in the article, he perforates the siren 
disk with many holes arranged in eight concentric cir- 
cles. The holes in the inner circle break the light to 
correspond to the note g of the musical scale. I have 
arranged the tuning he uses in the following table, 
placing g the lowest in pitch below: 


- cincene 651.762 Of Sesats eee 
O <coreeue 517.305 " eee 290.327 
o saad 488.270 CS . s0s08 . 258.652 
© . nits ce 387.540 O. siweeed 193.77 


The figures and decimal fraction represent the double 
vibrations per second, according to the Standard Inter- 
national pitch in which a’ has 435 double vibrations 
per second and c”, the octave above middle c’, has 
517.3. 

The article about the optophone is in the Proceedings 
of the Royal Society, Vol. 90, No. A 619, p. 378. 

Do you not think that an expert in reading from 
the optophone in a short time would stop spelling the 
words letter by letter and read the characteristic sound 
of each word? E. H. Haw _ey, 

Custodian, Section of Musical Instruments, Smith- 

sonian Institution. 

P.S.——-I append a table of the vibrations of each letter 
of the musical scale from below middle ( to C the 
octave above computed with the geometrical ratio 
1.05946309435. The only whole number in the scale is 
a’ 4835. I give a the octave below to show how small 
the error is in the computation. I have not seen 
similar totals carried out much farther than three 
decimals. I use the above ratio to determine the posi- 
tions of frets the length of horn and organ pipe the 
positions of lateral openings in wind instruments. 
E. H. H. 


The International Standard Pitch. 
COMPUTED TO THE ELEVENTH DECIMAL FROM A’, 
435 DOUBLE VIBRATIONS PER SECOND. 


HAVING 


The international standard pitch has an equal tem- 
pered scale composed of 12 semitones, the number of 
vibrations of any letter, and the same letter an octave 
above the letter is double that of the first, and the geo- 
metrical ratio from any semitone of the scale to the 
next is that number which multiplied by itself and its 
product by the same multiplier twelve times the result 
should be two, in other words the 12th root of two, 
which I have worked out to the 11th decimal, getting 
1.05946309435. The ratio 


OF. wawe 517.30509506692 © intie 325.88178923494 
Aeaas 488.27097 105730 ee 307.59144982330 
OF ..s00 460. 86644609066 OC sssaa 290.32766829977 
GS asseg 435.00000000000 ee 274.03282837 182 
a 410.38532602013 —e 258.65254 753346 
Sones 387.54094239783; O «essen 244.13548552865 





Ra 365,78994064497 eee 230.43322304533 
a aalail 345.25972881517 Re aa 217.50000002288 


«’, the fourth letter from the bottom, is middle c, the 
beginning of the once marked octave which extends to 
b above. The letters below c’ are of the unmarked 
octave; c” upper letter is the first of the twice marked 
octave. a’ is the beginning of the computation of its 
number of double vibrations, 435 multiplied by the ratio 
above gives the semitone a% above with 460.866 vibra- 
tions. This product again multiplied by the same ratio 
gives the vibrations for the next semitone b’, and so on. 
The semitones below a’ are obtained by dividing 435 by 
the ratio, its quotient being used as a dividend for the 
second semitone below, and so on, hy, H, Hawtey. 











Torpedo Attack from the Air 


F the modern automobile torpedo can only thrust its 

nose against the side of a warship, that ship ceases 
to exist as a fighting unit of the fleet; instantly it is 
put out of action, and probably it will go to the bottem. 
The blow of a single modern torpedo, carrying from 200 
to 300 pounds of explosive in its warhead, can send 
any one of the older warships to the bottom in quick 
time, as witness the loss of the “Aboukir,” “Cressy,” 
and “Hogue”; and it is pretty well certain that the 
blow of two torpedoes would do the same for the most 
modern dreadnought. 

That the torpedo will cripple or sink the enemy, if it 
once gets home, is an absolute certainty: but the great 
problem is to bring the gun-platform from which the 
torpedo is fired sufficiently close to the target to make 
sure of this overwhelmingly destructive weapon hittlag 
the mark. 

As matters now stand, there are three methods of 
bringing the torpedo within hitting range—the hitting 
range in the most powerful modern torpedoes being 
10,000 yards. First, they may be fired from battleship- 
cruisers and other large surface vessels through under- 
water tubes; second, they may be fired from tubes 
carried upon the decks of torpedo-boat destroyers; and 
third, they may be fired from submarines. Aimed 
attack from under-water tubes on large warships is net 
likely to be very effective, for the reason that such ships 
will fight at long ranges, which, in the case of armored 
vessels, will probably be from 8,000 to 10,000 yards. 
Torpedo attack from destroyers must also, usually. be 
carried out at considerable ranges—this for the reason 
that the anti-torpedo, rapid-fire battery can concentrate 
such an overwhelming fire that the chances of the de- 
stroyers getting within point-blank range, at least in 
the daytime, are very remote. Torpedo attack from 
submarines is not limited to distant ranges; since it is 
possible for a submarine to approach, undetected, within 
a few hundred yards of its prey. The limitations of 
submarine attacks are due to the slow speed, both on 
the surface and submerged, of the submarine as com 
pared with the ship attacked. At the surface the sub 
marine must keep outside of the range of torpedo- 
defense guns, and, if it submerges, it at once becemes 
blind and its slow speed renders it very improbable 
that it can get within striking distance of an enemy 
that is moving rapidly. 

To render torpedo attack absolutely effective, the tor 
pedoes should be launched at a distance of between 
1500 and 2,000 yards, at which ranges the torpedo 
officer can estimate the speed of the ship aimed at so 
closely that the torpedo with its high speed of 35 to 40 
knots is certain of finding its quarry. 

The problem of delivering torpedo attack at this close 
range has been worked out along pvovel and promising 
lines by Admiral Bradley A. Fiske of our Navy, who 
has conceived the bold idea of using a swift and 
powerful aeroplane for bringing the torpedo within the 
point-blank zone of fire and delivering the attack at 
distances which will make a hit inevitable. Fiske's 
method, as illustrated on the colored cover of this issue, 
is to attach the torpedo below the body of the aero- 
plane in such a way that its axis will coincide with the 
longitudinal axis of the machine. The attachment is 
such that the airman, by pulling a lever, can release the 
torpedo at the moment when it is aligned on the proper 
course to make a hit. Once it has dropped into the 
water, its automatic mechanism will submerge it to the 
required depth of about fifteen feet and steer it uner- 
ringly to the target. 

In making the attack, the aeroplane would rise to an 
altitude of from 2,000 to 2,500 feet, and approach until 
it was within striking distance, when it would descend 
in a sharp spiral within a short distance of the water. 
The airman would now steady his machine for an 
instant, until it and its torpedo were pointing on the 
true line of fire, when the attack would be delivered by 
the simple pulling of the lever above mentioned 

The preferred time of attack would be on a clear 
night on which the dark mass of the ship to be attacked 
would be plainly discernible from above 
of discovery by the searchlights of an enemy before the 
aeroplane was within firing distance would be remote: 
and even in case of discovery, it would be difficult for 
the ship’s guns to hit a fast-flying machine that was 
descending in rapid spirals of small diameter. 


The chances 


Shackleton’s Plans Upset.—When Sir Ernest 
Shackleton left Buenos Aires last October on iis Antare- 
tic expedition it was arranged that he would proceed in 
the “Endurance” and that another section of the expe 
dition on the “Aurora” would go to the Ross Sea, on 
the New Zealand side of the Antarctic, where the two 
divisions would meet in April, 1915, or at latest in 
March, 1916. It appears now from reports from 
Sydney, N. S. W., that a strike in the dockyards has 
delayed the departure of the “Aurora,” thus entirely 
upsetting all plans, and that it will net be possible for 
Sir Ernest to start on his transantarctic journey until 
next year, 
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The foundations of this 1,000,000 bushel grain elevator failed on one side, allowing it to lean over to an angle of 30 degrees. 


Righting a Twenty-thousand-ton Grain Elevator 


A Novel Engineering Feat Performed on a Big Concrete Building 


\ REMARKABLE piece of engineering work has re 
4 Winni 
replacing in 


cently been successfully accomplished near 


peg. Manitoba, in straightening up and 


position an immense grain elevator which had settled 
on one side to so great an extent that it was in serious 
danger of overturning altogether 

This elevator, which consisted of sixty-five great cir 
each SO feet high, constructed of reinforced 
Pacitie 


eight miles from Winni 


cular bins 


concrete, belongs to the Canadian Railway and 


is located at North Transcona 
where great 


fields of the 


peg, which is an important shipping point 


quantities of grain from the vast wheat 


handled 


have a combined capacity of 


region are 
The bin 
els and are estimated to weigh about 20,000 tons 


1,000,000) bush 
Owing 
developed in the subsoil 
block of tanks, which 
were tied together by the reinforced construction into 


to unforeseen conditions that 
beneath the structure the great 


a single anit, began to settle on one side, and before any 
adequate preventive work could be applied it had set 


tied so far as to bury the low side of the structure to 
a depth of about forty feet in the ground, leaning over 
at an angle of about thirty degrees from the perpen- 
dicular 

Ther: a considerable quantity of grain stored in 


the bins 


as possible by 


was 
at the time and this was removed as quickly 
cutting the openings in the sides of the 
the accompanying 


bins, which can be seen in one of 


illustrations. This was done both 


any replacement could be undertaken it was neces- 


sary to prepare an entirely new and secure foundation, 
for the old foundations had proved to be entirely 
inadequate. 

After shoring up the structure as securely as possible 
the contractors began work on the high side of the 
building by driving a series of tunnels under it at inter 
fifteen feet As additional 


as it would be unsafe to reduce the 


vals of these progressed 
shoring was put in, 
supporting area to any extent 

From these tunnels pier excavations were sunk to bed 
rock at frequent intervals, a distance varying from forty 
to fifty feet, 


piers were also constructed. 


addition, a number of shoring 


Most of these foundation 


and, in 


piers were about six feet in diameter and were of heavy 
Altogether seventy piers will be 


The 
moved in driving the ‘tunnels and sinking the founda 


reinforced concrete. 


required for the new foundations. material re 


tion piers was carried out by belt conveyers, as the 


available working space was greatly restricted by the 


necessity for elaborate shoring and many heavy steel 
supporting girders upon which the weight of the struc- 
ture was carried during the underpinning operations, 
and which were subsequently utilized in the operation 
of straightening up the building. 

The operation of returning the structure to a perpen 
dicular position is not the ordinary one of simply jack 


ing up the low side, but is rather what may be termed 


That 
axis is established 


rolling. is, what may be termed a 


a process of 


longitudinal somewhat to the low 


side of the center longitudinal line of the building, and 


while the low side is jacked up the high side is corre- 


spondingly lowered. The result of this process will be 


to right the structure, but on the completion of the 


operation it will rest at a lower level than that on 
which it originally stood. This result appeared un 


avoidable, as it was considered neither safe nor pos- 
sible, considering the size and weight of the structure 
and the character of the soil beneath and surrounding 
it, to attempt to both right and replace it in its original 
location will not seriously 


location. However, this new 


interfere with its future use, as it only necessitates 
some modifications of the grades of the subway tracks 
and the connections with the adjoining machinery 
building. 

Rolling a large and heavy mass like this nest of bins 
is a most delicate operation, for its movement must be 
under perfect control at all times. So, besides the pow- 
erful screw lifting jacks under the lower side, it was 
necessary to arrange another series of jacks and shor- 
ing under the high side, so arranged that the supports 
on this side could be gradually relaxed as pressure was 
applied on the other side of the building. Arrangements 
also had to be made for the gradual and systematic 
withdrawal of the earth that was left between the tun- 
nels that were driven under the building from the high 


side for the construction of the 





to save the grain and to remove 


as much weight from the struc 


ture as possibile At the same 


time heavy shoring was put in 
place to prevent further settling 
The next question was what 


could be done to save the struc 
was a new and ex 
that badly 


business of the 


ture, which 


pensive outfit was 


needed in the 
The loose nature of the 


added to the diffi 


ratiway 


soll, however 


enulties, and efter considering a 
variety of plans « contract was 
given to a Montreal firm that 


has successfully accomplished its 
undertaking 

On account of the great weight 
of the 


structure and the sur 


rounding conditions it was not 


considered feasible to jack it up 


into its original position, and an 








new foundations. 

Fortunately the failure of the 
foundation did not extend to the 
building adjoining the 
which 


large 
bins, con- 


plant 


grain storage 
together 
handling, 


weighing and grain-cleaning ma- 


tains the power 


with the elevating, 
chinery, and this was fortunate, 
as a similar settlement would un- 
doubtedly have wrecked the me- 
chanical outfit. Still, the foun- 
dations of this building were 
considerably weakened and could 
not be relied upon permanently. 

good these 


In order to make 


defects extensive new foundation 
work was placed under the ma 
chinery building, which is about 
INO feet this ineluded 
the construction of forty-four 


high, and 


concrete piers extending down to 





bed rock and the necessary work 





other and simpler plan, which 
Was also considered to be much 
safer, was adopted. But before 


The great reinforced concrete elevator near Winnipeg as it now 


been rolled back into an upright position, 


appears after having for 


transferring the weight of 


the building to these new sup- 
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ports. Taken altogether, it has been a most delicate and 
ingenious engineering feat which has saved for its 
owners a valuable and necessary plant. 


Powerful Motor Tractors 

NE of the most important branches of the motor 
) ahd tield, and the one that is rapidly becoming 
dominant in the industry, is the commercial vehicle. Of 
this class an important subdivision is the tractor for 
heavy hauling, and these are not only most valuable for 
many kinds of work on the farm—indeed large modern 
farms could not be operated without them—but just at 
present the reports from abroad of the feats performed 
in hauling heavy guns emphasize their importance. 
Steam-powered tractors have been extensively employed 
for years, but the improvement in internal combustion 
engines has greatly stimulated the industry and tended 
to the development of many details, so that the gasoline 
or oil tractor of to-day is a remarkably efficient pro- 
duction. One of the most important parts of farm work 
is plowing, and for this great tractive power is re- 
quired, and it is of advantage if this can be secured 
without letting the machine sink deeply into the earth 
on the one hand, or compact the earth too much on the 
other: and this result could be secured when ordinary 
wheels are used only by making them excessively large 
and wide, which is frequently not permissible. With a 
view to overcoming the difficulties inherent in the ordi- 
nary wheel various devices have been produced, but 
one of the most successful has proved to be the “cater- 
pillar” system which appears to give unlimited traction, 
and will work over very soft ground without sinking in, 
and when plowing it does not seriously compact the 
soil. In this arrangement there are two driving wheels 
on either side of the machine about five feet apart, and 
running on them as pulleys is a wide belt of steel plate 
links, with a projecting gripping arrangement on the 
face of each link to give a hold on the ground. 

In a demonstration this fall a tractor of this descrip- 
tion, having a six-cylinder internal combustion motor 
with 7% by S-inch cylinders, and having a tractor belt 
2 feet wide, pulled twenty-four plows, turning fur- 
rows 14 inches wide and 7 to 8 deep in hard, dry soil. 
This outfit turned over a strip 28 feet wide at a speed 
of 24% miles an hour, or at the rate of 714 acres; and 
it is estimated that the draw-bar pull equaled 80 per 
cent of the weight of the tractor, which is far in excess 
of what can be obtained by any other haulage system. 


Oven Temperatures 
N a bulletin of the New York Teachers’ College, Miss 
M. B. van Arsdale urges the more general use of 
oven-thermometers in the kitchen and the introduction 
of definite specifications of temperature in place of the 
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vague descriptions that now accompany 
recipes. She also gives the results of a number of 


generally 


experiments on the relation of time and oven tempert- 
tures to the cooking of various kinds of foods. The fol- 
lowing classification of oven temperatures is sug- 


gested: Low temperature (250-350 degrees), custards, 

















The elaborate shoring at the high side of the Canadian 
Pacific grain elevator for supporting and controlling 
its weight while new foundations were being placed 
underneath. 


meringues; low to moderate, sponge cake, angel food; 
moderate (350-400 degrees), bread, gingerbread, plain 
cake, cookies; hot or “quick” (400-450 degrees), Parker 
House rolls; hot to very hot, baking powder biscuit. 
Pastry (pies) begins at 500 degrees, finishes at 450 
degrees. 
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$500 Prize for “Made in the U. S. A.” 
Trade-mark 


} aes idea is springing up in various localities to 
adopt a “Made in the U. S. A.” trade-mark, not only 
to meet the requirements of some foreign countries in 
regard to the marking of imported goods, but for the 
further purpose of impressing upon our own people, 
some of whom buy foreign products simply because they 
are “imported,” that American-made goods are fully the 
equal of any we have been getting abroad. In adopting 
this idea the Detroit Board of Commerce hopes to 
inaugurate something of a national movement, and for 
this purpose it is offering a prize of $500 for the best 
design for such a mark. This design, which must con 
form to the regulations contained in the U. 8. Trade 
mark laws, is to include the words “Made in Detroit 
U. S. A.,” but must be national! in its character and such 
that it can be appropriately adopted by any other city, 
and the space occupied by the name of the city must be 
so arranged that any other city may be easily sub 
stituted. 

After the selection of the design it is the intention of 
the Detroit Board of Commerce to offer it to other 
boards, National Manufacturers and 
other similar associations, with a view to making the 


Association of 


movement national in its scope and to induce manufac 
turers to adopt a uniform design that shall represent 
the entire country. 

This prize competition will close on February 25th 
and all artists desiring to enter can obtain copies of the 
rules of the contest by addressing the Chairman of the 
Made in America Committee, Detroit Board of Com 
merce, Detroit, Mich. 


To Our Subscribers 

E are at the close of another year—the seventieth 
of the Screntiric AMERICAN’s life. Since the sub 
scription of many a subscriber expires, it will mot be 
amiss to call attention to the fact that the sending of 
the paper will be discontinued if the subscription be not 
renewed. In order to avoid any interruption in the 
receipt of the paper, subscriptions should be renewed 
before the publication of the first issue of the new 
year. 

To those who are not familiar with the Sctenriri 
AMERICAN SUPPLEMENT a word may not be out of place 
The Screntiric AMERICAN SUPPLEMENT contains articles 
too long for insertion in the Screntivic AMERICAN, as 
well as transiations from foreign periodicals, the in- 
formation contained in which would otherwise be in 
accessible. By taking the Scientrric AMERICAN and 
SUPPLEMENT the subscriber receives the benefit of a 


reduction in the subscription price 

















View of the great reinforced concrete grain bins, weighing 20,000 tons, which have been successfully restored to an upright position, 








The Methods of Hindu Jugglery 


oe has been greater misunderstanding about 
Hindu jucgiery than about any other Oriental insti 
tution, practice, or body of knowledge The scores of 
writers, EKuropean or American, who have essayed to 
elucidate the ubject have only succeeded in casting a 
veil of obsecurit iround it, by each contradicting the 
others or themselves unwittingly Each started with a 
preconceived notion, a pet hypothesis, and tried to fit 
the facts to it Some sought to find mysticism in it, 
and found it Seme sought for pure trickery, and 
found it; some, finding all other methods futile, denied 
everything, even the facts; some others, more daring 
invented the fucts In reality the truth about Hindu 
uggiers r magic, or call it what we will, is very sim 
ple: it is the explanation that is supremely difficult 
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The Indian Basket Trick 


By Prince Sarath Ghosh, F.R.A.S. 


flat of his sword. Leaving the basket there, he goes to 
the child, who is still talking to the spectators. But 
with a sudden shriek of terror she runs round and 
round the arena—of course in full view of the specta- 
tors. The juggler chases her and nearly catches her. 
With redoubled effort she dives hither and thither to 
dodge him At last exhausted, she suddenly dives 
behind the musicians, but the next instant the juggler 
swoops down on her, stands over her a moment, shak 
ing her and upbraiding her. Then he snatches her up 
and carries her struggling in his arms to the basket. 
Kicking up the basket with his foot to its normal side, 
he pushes her in. Banging down the lid, he thrusts 


down the sword through the middle of the basket as far 


as it will go. There is a shriek from the inside. The 
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and Magic 


public. It is the missing girl. “Go and show thyself 
to that receive thy the 


juggler says to her from a distance without going near 


nice gentleman and present,” 
her, till the spectators have satisfied themselves she is 
the same girl. Meanwhile the basket and the cloak have 
been removed by the assistants. 

Here is the explanation. The removal of the basket 
the cloak by the assistants implies that there is 
hide. But the juggler himself might do 
that while the spectators are examining the girl. 
the 


basket 


and 
something to 
Hence, 
the 


also 


assistants are not really needed to remove 


the 
superfluous for the trick. 


and cloak; and “making music” is 


Thus the assistants are there 


That supplies the secret! There 


She need not be like the first girl, 


for another purpose! 
is another girl! 


























The Indian basket trick. Withdrawing the bloody sword. The insert shows the mechanism of the trick. 


The 


copied on 


once famous basket trick of India is also now 


with a cartload of para 
The Hindu 


a basket, necessarily a large 


the Kurepean stage 


hidden 


brought for this 


phernatin and appliances juggler 


trick only 


one, a eword, and a little girl. The two or three assist 


ants who also came had no obvious purpose; they 


merely sang and “made music.” The juggler calls the 


girl, who is very prettily dressed in distinctive colors, 


and starts to quizzing her 


“Arré, thou incarnation of mischief, be still—do not 
thiget! What an upturned nose thou hast, and large 
mouth, and receding chin,” thus pointing out all her 


characteristic features. “Go to that nice gentleman and 
talk to 
thou dest this trick without a fault.” 
the 


her afterwards 


thee a present if 
All that 
spectators to serutinize her and identify 


him moment; he will 


give 
is Ineant 
to enable 
about 


the basket: it is 


two wide, and two deep: its lid 


Then the juggler brings out 


three feet long, opens 
He raises the lid and turns the basket 


that it is 


along its length 


on ita front edge to show the spectators 


empty: fo make quite sure he turns down the face of 


the basket to the ground pnd beats the bottom with the 


juggler withdraws the sword, covered with blood, and 


thrusts it again and again along the longitudinal line 
of the middle of the basket; the child shrieks at each 


but fainter and fainter. At last the shrieks die 


The juggler stands a moment amid the oppres- 


thrust, 
away 

sive stillness. Then suddenly he opens the lid, turns up 
the basket to the spectators along its front edge, shows 
it blood-smeared but empty; and to make quite sure, he 
turns down the face of the basket to the ground quickly 
the the flat of the 


Then a sudden remorse seizes him 


and beats bottom with sword, as 


before. 
“Oh, 


killed my child! 


I have 
I have sent her soul wandering through 
He looks hither and thither 


what have I done, what have I done! 
space, awaiting nirvana.” 
in despair. 
Suddenly a small treble voice from a distance an- 
The spectators look around, 
“Where, my child?” the juggler cries. 
last a 
head to foot, 
where least 
The 


figure drops the cloak and stands jp full view of the 


swers him: “I am here!” 
but 
The 


small 


see nothing. 
near and nearer. At 
draped in a cloak from 
the back of the 
expected—and comes to the center of the arena. 


voice comes again, 


figure, 
from 


emerges spectators 


While the 
first girl is being shown round before the trick and the 


except only in size and in details of dress. 


spectators are all intent on scrutinizing her, the second 
girl like the but 
ered with a cloak—comes quietly from the 
If by any chance 


who is dressed exactly first, is CoV 


back and 
huddles down behind the musicians. 
anyone has noticed her while coming, it is immaterial; 
her face being different and her dress unseen beneath 
the cloak, nobody would 
tion with the trick or even with the party of jugglers. 
Then the first girl the juggler 
round the arena and she dives at last behind the musi- 
cians, and the juggler seemingly stands over her, shakes 
her and upbraids her, in reality he flings the cloak from 
the adjacent second girl onto the first and snatches up 
the second girl and thrusts her into the basket: 
she struggles in his arms the spectators fail to see, in 
the brief instant, different girl. Mean 
while, as the stabbing of the basket is going on and the 
spectators are intent on watching it in horror, the first 
girl, the cloak, slips out, makes a 
detour, and waits at the back of the spectators till she 


anticipate her possible connec- 


when is chased by 


and as 


that she is a 


now enveloped in 


(Concluded on page 582,) 
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File-like vein or nervure of cricket’s wing, greatly 
magnified. 


The ‘‘Ears’’ and Sound-Producing Mechanisms of Insects 
Curious Substitutes for Vocal Organs 
By Harold Bastin 


| powen it is a fact that insects have no vocal 
\ organs, in the strict sense of the term, many 
species are nevertheless capable of producing loud 
sounds. Probably the most noisy of all insects are the 
Their resound- 


’ 


cicadas, commonly called “locusts.’ 
ing hum may be heard each year during the height 
of summer; but to appreciate fully the sound-produc- 
ing mechanisms of cicadas one must needs visit the 
tropics. In Brazil, fer example, a very large species 
vives a sort of scream that is astonishingly loud. 

If we examine the under surface of a male cicada 
we shall find two plates which spring from the meta- 
thorax (i. e., the hindmost of the three thoracic seg- 
ments) and overlap the abdomen to a greater or less 
extent. Beneath each plate, or operculum, there is a 
cavity which contains the sound-producing mechanism. 
The most noticeable organ is a membrane, or drum, to 
which a muscle is attached. It is to the rapid vibra- 
tion of this drum that the so-called “song” of the cicada 
is primarily due, although other membranes within the 
cavity are probably also agitated, while the whole skele- 
ton of the insect, including the opercula, presumably 
helps to increase or modify the sound. 

Apart from the cicadas most other insects that pro- 
duce sounds do so by virtue of a “stridulating appa- 
ratus.” In other words, one part of the body is rubbed 
against another part, much as the bow is rubbed across 
the strings of a violin. For example, the chirping of 
short-horned grasshoppers, or Locustida (the Acridiide 
of many authors) is produced by rubbing the thigh or 
femur of the hind leg against the fore wing, or tegmen. 
On the inner side of each hind femur there is a ridge 
surmounted by a row of minute tubercles—really modi- 
tied hairs. These are rubbed against a prominent vein 
on the tegmen, and a shrill sound is produced. So 
far as is known, only the smaller kinds of grasshoppers 
possess this musical apparatus; the larger species of 
the family are apparently quite silent. 

It is scarcely necessary to remind the reader that 
the crickets and long-horned grasshoppers (including 
the well-known “katydids’) are extremely tuneful in- 
sects. In both these families the sound is due to the 
structure and movement of the tegmina, unassisted by 
the legs. There is, however, a difference in detail. In 
crickets (Gryllide) the tegmina of the males are nearly 
alike, the right one being commonly, though not in- 
variably, uppermost. Each tegmen has a file-like vein, 
or nervure, on its lower aspect. With the file, the 
insect rasps a prominent ridge on the upper aspect of 
the tegmen which lies below. In long-horned grass- 
hoppers (Phasgonurida), however, only the left teg- 
men (which is invariably uppermost when the insect 
is at rest) is furnished with a file-like vein. It should 
be added that in both these families the tegmina are 
often remarkably modified, doubtless with the object 
of increasing the sound volume. 

With respect to the origin of sound-producing mech- 
anisms among insects most naturalists argue that they 
are the outcome of long-continued sexual selection. It 
is believed that the “song” is a kind of courtship ac- 
complishment, calculated to excite amorous propensi- 
ties in members of the opposite sex. The fact that, 
with few exceptions, only male insects are gifted with 
powers of “self-expression” is significant, and accords 
well with what we know concerning the habits of 
birds; nor are direct observations lacking to complete 
the weight of evidence. Harrington, for example, writ- 
jing of a species of cricket, Says | “While the male is 
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The muscular sound-producing “drum” of a male 
cicada. 


energetically shuffling together its wings, raised almost 
vertically, the female may be seen standing just be- 
hind him, and with her head applied to the base of the 
wings, and getting the benetit of every note produced.” 

The fact that many insects are able to produce sounds 
leads us, not unnaturally, to conclude that they are able 
also to hear. But in general it has proved very difficult 
to demonstrate in these creatures any structures that 
can, with certainty, be regarded as “ears’—that is to 
say, as specialized auditory organs. For example, 
among cicadas—a family which admittedly includes the 
most noisy of all insects—science has completely failed 
in her efforts to discover any organ of the kind. This 
has given rise to no little speculation, and more than 


one ambiguous theory has been advanced. Certain 





























The ears of insects. 


1. Young grasshopper with wing rudiments pulled back 
to show the “ear.” 2. In the long-horned grasshoppers 
the external opening of the ear is in the shin. 3. Male 
cicada at rest. The plate-like cover, or operculum, of its 
right sound-producing organ is plainly visible. Swinton 
claims that one of the membranes benegf!) the operculum 
is auditory in function, : 





Stridulating ridge on hind leg of a male grass- 
hopper. 


naturalists, among them Girard, are of opinion that 
cicadas do not hear in our sense of the word, but “feel 
rhythmical vibrations.” One is inclined to regard this 
as a distinction without a difference! Again, Swinten 
claims that one of the membranes connected with the 
sound-producing mechanism is auditory in funetion: 
but if this is so, as Dr. David Sharp remarks, “the 
male would be deafened by his own noise, while the 
females, not possessing the organ, should not hear the 
song.” 

It is a fact that the sense mechanism of an insect 
which, 


includes vast numbers of minute “nerve endings’ 
through microscopic pores in the chitinous exoskeleton, 
communicate with the centers of perception. The pre 
cise functions of these nerve endings, even when their 
character has received careful investigation, is usuaily 
difficult to determine. But we are not without evidence 
to justify the assumption that while it is often tactile 
or olfactory it is sometimes auditory. We are free 
to believe, in fine, that cicadas—and possibly tnsects 
of many other kinds—are gifted with a generalized 
faculty for receiving sound vibrations; and that in this 
sense they may be said to “hear,” notwithstanding the 
fact that specialized auditory organs are absent. 

With certain 
crickets, and their allies—the case is quite different. 


insects—notably the grasshoppers. 


Here we find definite ear-like organs, admirably adapt- 
ed for the reception and transmission of sound waves. 
Briefly, there is a tympanum, or “drum,” with a com- 
plex arrangement of nerve, muscles, and tracheal tubes. 
These organs are paired, but their external openings 
are not in the head—as is the case with those of the 
ears of vertebrate animals. The “ears” of a meadow 
grasshopper, for example, are to be found in the first 
abdominal segment, the openings being immediately 
above the articulations of the hind legs. Similar audi- 
tory organs have their place in the fore shins, or tibie, 
of crickets, as well as of long-horned or tree-frequent- 
ing grasshoppers; while Folsom states that structures, 
presumably analogous in function, are found on the 
tibie of ants, termites, and stone-flies (/Perlid@); on 
the femora (thighs) of lice (Pediculid@); and on the 
tarsi (feet) of some beeties (Coleoptera). 

Many species of flies (Diptera) pessess organs whose 
general structure resembles that which has been de 
scribed above. In the blow-fly, for example, Lowne 
describes a circular “drum” in connection with air- 
spaces and nerve-endings—the whole being situated in 
a cavity beneath the base of the wing; while above this 
drum, under the scutellum, is a supra-tympana! organ, 
like that of a long-horned grasshopper. 

According to Child, a ‘very beautiful “ear” is found 
in the second antennal joint of many insects—the organ 
being most perfectly developed in the males of certain 
mosquitoes and midges. The joint in question is greatly 
swollen and cup-shaped; and although in the females 
of these insects a similar structure is present, it is far 
less perfectly developed. From this it is natural to 
assume that the male mosquito relies chiefly upon his 
sense of hearing when seeking a mate; and, indeed, 
it has been shown that the minute lateral hairs on the 
shafts of the insect’s antennwe vibrate to the note pro 
duced by the female’s humming flight, and that they 
do so most strongly when the sound waves strike them 
at right angles—that is to say, when the tips of the 
antenne point in the direction from which the sound 
comes. The male, therefore, must be able to estimate 
very exactly the whereabouts of the female, 
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The Inventors’ Show at New York 
6 pec Exhibition of Inventions at the 
New York, held 


Grand Cen 


tral Palace in December 12th to 


19th, while quite modest in its proportions and far from 
spectactilar in its setting, contained many points of in 
terest to practical people, and this was the notable 


show 


that the loaded 
the main rack without stopping the team, carrying with 
it the half load of hay that has been taken on; 
the loader continues depositing hay on the now 


half of the main rack, 


sult 


and 
empty 
rear thus completing the entire 


oad with practically no hand work. When unloading, 


rack is run to the front end of 


the same operation can often be taken advantage of 


with a considerable saving of labor and time. 
Another handy farm device is the Davis portable 
fence. Almost any farmer who keeps cattle or small 


limit 
to pen a portion 


animals finds frequent occasion to them to 


some portion of a grazing ground, or 


f them for some purpose 





that it wars essentially 


practica for the majority 
of the inventors who ex 


hibited their ideas had de 


voted their efforts to every 
day affairs and needs. One 
of the most prominent lines 


related 


of invention shown 


to rallroads and several 
forms of metallic ties were 
shown Aas we au an in 


genious renewable rail 


head Another apparently 


practical device that ap 


pealed to the visitors was 


a “portable trip,” for stop 
ping trains li ase of acci 
dent A 


number of roads 

















for a time; and in such 
cases it is customary to 
run up a temporary fence. 


Even when light in charac- 


ter this entails consider- 


able work, and the _ port- 
able fence in question meets 
the conditions effectively 
cost. It 


is built in sections that can 


at a reasonable 
be coupled together in any 
combination desired as fast 
can be 


as the panels 


handled, as each panel is a 








are equipped with an ap 


paratus by which the 
brake of a 
applted by the 


of a 


train can be 
operator in a signal tower, and consists 
train connected with the 


pendent lever on the 


brake apparatus, which comes into contact with an arm 
that the signal operator can throw 


thus 


into contact position 


when necessary enforcing the stopping of the 


train should the engineman fail to see an adverse sig 
this arrangement can now only be applied at 
and it Peel, 


an experienced railroad man, to produce a portable trip 


the signal tower oceurred to Charles F. 





that a flagman, sent back to protect a standing train 
conld take with him, and by placing it on the track 
make certain the stopping of a following train, even 


if his fag was not seen on account of fog or darkness 


It would also be valuable in workmen on 
the tracks The 


is simple, and easily carried, and as that is secured 


protecting 
device, which is shown in an illustra 


tion 


in place only by a spring it is but the work of an instant 


to snap it onto a rail anywhere. It appears to provide 


against a class of accidents that have been painfully 


frequent. 


Farmers sre not usually supposed to be inventors, 





but George G. Bates has produced a new kind of hay 


wagon that he claims to have saved him a great deal 


of time and labor When a mechanival loader is used 


two men are kept busy passing the hay forward from 
the delivery point at the rear, and frequently when 
unlomling this work has to be repeated. In the new 


automatic rack a track with small rollers is located on 
the usual platform, and on this 
rack half the 


loading 


is mounted a light sup- 
rack. 
supplementary 
rack, 
onto = it, 
When 
full the operator pulls a cord which 


length of the 
this 
rear end of the 


plementary main 
When the 


rack is placed at the 


commences 
main 


and the loader delivers the hay directly 


where one man easily treads and distributes it. 


this short rack is 


couples up a gearing connecting the supplementary 


rack with the rear wheels of the wagon, with the re 


\ new street scraper with collections drawn back. 


























Portable air-brake trip for preventing railway 
accidents. 


Operating the rake of the street scraper. 


permanent structure com- 
plete in itself. 

Few things are more 
irritating and _ offensive 
than an untidy street or 
road, and with the in- 
creasing interest in good 

roads more attention is being given to the care 


of the same. Anything that facilitates a piece of work 
tends to improve its quality, and with this idea the Gra- 
designed. It is in the 


form of a wide s« raper on wheels for collecting rubbish, 


velle street cleaner has been 


with a considerable capacity, so that large areas can be 


cleared up quickly and the rubbish carried to some 


convenient dumping point. The scraping edge can be 


raised or lowered as conditions demand; but a very 
rake of the full of the 
machine which can be raised and moved forward and 
back as this 
on the 


practical feature is a width 


desired. By means, as rubbish collects 


forward part of the scraper, the rake can be 
lifted and dropped in front of the collections, which are 
then onto the body of the machine for 


transportation. This scraper can be built in sizes suit- 


drawn back 
able either for hand or horse power. 

A new idea for family use is the Frisk no-cost hot- 
water heater and gas-burner, in which the burner for 
a gas stove is cast hollow, with a series of passages for 
circulating water through the body of the burner. By 
this arrangement, in connection with a tank conveni- 
ently placed, a constant supply of hot water is secured 
at the same time that cooking is being done, without 
consuming gas specially for this purpose, thus effecting 
quite an economy of fuel. 


Standing of United States Seaports.—Our total foreign 
trade for 1913, including imports and exports, was four 
and quarter billion this amount 
about two billion dollars was handled through the port 


one dollars, and of 


of New York. The second seaport is Galveston, which 
handled $290,000,000 worth of goods. Then follow 
New Orleans, $252,000,000; Boston, $216,000,000; 


Philadelphia, $170,000,000; Baltimore, $150,000.000; 
San Francisco, $130,000,000; Puget Sound ports, $114.- 
000,000; Buffalo, $81,000,000, and Detroit, $71,000,000. 


























An automatic labor and time saving hayrack. 





Burner for cooking and heating water simultaneously. 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica 
tion to the Advertising Department of the 
ScIENTIFIC AMERICAN. 
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Pertaining to Apparel. 

CLASP.—NorMa F. Scuarvuss, 47 Brevoort 
Place, Brooklyn, N. ty = In the present | 
invention the object is the provision of a new 
and improved clasp, more especially designed 
for use supporters and like devices, 
and arranged to securely grip hose or other 
fabric material without danger of tearing it. 


on hose 





Pertaining te Aviation, 

FLYING MACHINE.—4J. R. Powizz1, 1510 
N. Dorgenois St., New Orleans, La. The more 
particular purpose in this case is to improve} 
the stabilizing of the machine while in the} 
air and to facilitate the guiding of the ma- 
chine up or down. The inventor seeks to pro- 
mote the safety of the machine in ascending 
either at the will of the operator or in case 
of accident 


Electrical Devices, 


MOLDING OR CONDUIT FOR ELECTRIC 
WIRES.—P. Apison, 10 Cooper Square, New 
York, N. Y The invention relates to mold- 
ings or conduits for systems of interior and 





exterior wiring, and more particularly to con- 
duits of that type, treugh or 
base section for receiving the wires and a cover 
section having side flanges that spring or snap 
over the sides of the trough section. | 

CIRCUIT INTERRUPTER FOR THERA-| 
PEUTICAL APPARATUS.—F. M. Kipper and | 
M. H. Kipper, 820 Broadway, New York, N. Y. 
The invention has for an object the provision | 
of means for regulating the strength of the 
treating current by adjusting the armature of | 
the interrupter, these being used in omer 
tion with the adjusting means a device where- 
by it is impossible to adjust the armature be- | 
yond its vibratory limit, or too close to the| 
pole of the interrupter 


consisting of a 


INDUCTION COIL CASING.—H. D. Grin-| 
NELL, Agricultural National Bank Building, 
Pittsfield, Mass The invention provides a 


easing which will protect the coils completely | 





from rain or snow. It also provides a casing 
which is provided with a cover which holds 
the coil in position without the necessity of 


locking means, and which can be removed or 


replaced in a minimum time. 


of Interest to Farmers, 
| 


SHOCK BINDER.—P. H. Casey, care of M. | 
J. Casey, New Richmond, Wis. The object here| 
is to provide a simple and inexpensive device 
whereby a shock of grain can be quickly and} 
tied or untied; and when the shock is} 

means of the device the device cannot 


easily 
tied by 


loosen itself accidentally, that is, when the 
shock is handled as is customary. 
PEA THRESHER AND HARVESTER.—G. 


E. PRITCHARD, 
adapted 


Lilly, N. C. The machine is 
to be drawn over the field and pro- 
vided with suitable guide elements to direct 
the vines of a row properly to the machine, 
there being a beater turning transversely, or 
approximately so, to the direction of travel to 
strip and thresh the peas, an arrangement of 
raking elements and forks so disposed and 
driven as to cause the threshed peas to be 
delivered rearwardly into a suitable receiving 
chamber at the rear of the vehicle. 


Of General Interem, 

TREE BALLING DEVICE.—C. I. Heim, R. 
F. D., No. 1, Phoenix, Ariz. An object of this 
invention is to perform with facility the work 
of digging and balling without disturbing the 
roots or soil. The various steps of digging} 





the tree and wrapping the same are completed | 
around the 
applied 


without disturbing the soil 
and the wrapping is 


roots, 


and secured in| 











TREE BALLING DEVICE, 
a& manner to maintain the ball intact until 
received by the purchaser. The invention is 
particularly useful in balling such trees as 
the citrus, fig, date palm, and the like, which 
are rather costly, and the loss of which by 


present methods of balling is very great. 


SIZING.—J. A. Porrer. Address J. Paul 
Jones, 211-214 Jefferson County Bank Bldg., 


Birmingham, Ala. An object here is to pro- 
vide a sizing which may be applied to a cal- 





| cessible parts whereby it 
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cimined wall having lime or other alkali, and 
which will not crack or scale off from 
effects of such lime or alkali, but which 
have a smooth and uncracked surface. 
ANIMAL TRAP.—C. PuHILLIPs, Bland, Mo. 
The invention has reference more particularly 
to a device comprising a balanced bait com- 
partment adapted to communicate with the 
bait compartment when an animal enters the 


will 











ANIMAL TRAP. 


said bait compartment, and whereby the ani- 
mal in the bait compartment can escape only 
into the cage compartment. This simple and 
inexpensive trap is automatic in its action. 
BRUSH.—H. C. Brown, 503 St. John’s 
Place, Brooklyn, New York, N. Y. This inven- 





tion relates to brushing and scrubbing, and has | 


particular reference to the 
brush heads whereby such devices are rendered 
convenient and than those 
commonly employed. 

COMPOSITION OF MATTER FOR CLEAN- 
ING.—E. C. Bitton, 612 W. 115th St., New 
York, N. Y¥. The composition of matter is in 
the form of a thick paint, and consists of an 


more serviceable 


|aggregate and a cleansing agent to keep the 
of a thick | 


composition normally in the form 
paint, for applying the composition as a coat- 
ing to the article to be cleaned, to embed the 
extraneous matter, the coating after drying 
being capable of cracking and peeling off from 
the article. 

BILGE PUMP.—T. 8S. ButMer, Greenport, 
Suffolk Co., N. Y. The purpose here is to pro- 
vide a simple, inexpensive structure particu- 
larly adapted for use upon small boats and 
embodying a minimum number of readily ac- 
may be maintained 
in good working order, easily and at all times. 

ARTIFICIAL LIMB.—A. E. TuLuis, Fargo, 
N. D. The main object in this invention is 
to provide an air-inflated socket at the stump 
opening, which is continuous entirely around 
the said stump, which is readily removable 
from the limb for repair, substitution, or other 
reasons. 

BOX.—Morris J. WHEELER, Box 52, Peter- 
boro, N. H. The body of the box is formed of 
a single strip formed into a flat coil, with the 
convolutions one within the other, and in 
which the inner convolution will have in- 
creased height, thereby presenting a neck with- 
in the outer convolution to receive the flange 
of the cover, the exterior of the outer layer 
and of the flange of the cover being flush, or 
forming parts of the same cylindrical surface. 

VIBRATOR.—L. L. Monrcomery, 2509 Oaks 
St., Superior, Wis. The invention refers to 
vibrators used for massage purposes, and has 
reference more particularly to vibrators actu- 
ated by elastic fluid. The object of the inven- 
tion is attained by providing a plunger adapted 
to be actuated periodically by elastic fluid 
operable means, with means for returning the 
plunger to its normal position. 


Hardware and Tools, 
WRENCH.—I. 8. OverHoLser, 
This invention relates to wrenches, and 
particularly to that type known as 
wrenches, and one of the principal objects is 
to provide a pipe wrench, which may be se 
curely locked on pipes of varicus sizes by one 
movement and without the necessity of pre- 


more 


adjustment. 
DEEP WELL DRILLING TOOL.—C. A, 
ButTLer, Okmulgee, Okla. Among the objects 


of the inventor is to so equip a rock drill as to 
provide for a proper circulation of the fluids 
surrounding the drill bit so as to prevent the 
gumming up and sluggish operation of such 


tool while operating through soft or sticky 
material. 
Heating and Lighting. 
HEATING SYSTEM.—F. H. NevuBERGER, 


Jeffersonville, N. Y. The purpose in this 
instance is to provide an improved structure 
in which the smoke and heated gas from the 
stove or furnace may be utilized for heating 
purposes through the use of conducting pipes 
and radiating surfaces over which the smoke 
and heated gases are adapted to pass. 

BRIQUET.—J. ALEXANDER, 11 Ottensener, 
Markplatz, Altona, Germany. According to the 
present invention a high-value briquet is pro- 
duced of a calorific value of about 6,900 heat 
units, which, as careful tests have shown, can 
already be produced at a pressure of 100 at- 
mospheres, and which, when burnt on an ordi- 
nary grate, will retain its coherence like ordi- 
nary mineral coal. 


Household Utilities, 

KITCHEN UTENSIL.—T. A. Burke, 203 8. 
Pearl St., Galesburg, Ill. This invention re- 
lates more particularly to an implement 
adapted for use either as an egg separator, egg 
beater or cream whipper, the object being to 
provide a combined utensil of this character 
which is simple and inexpensive in its struc- 
ture and highly effective in use. . 


construction of | 


Oakes, 8. D.| 


| 


pipe | 








STOVE LID.—N. E. Rice, Garberville, 
jects the provision of a stove lid by means of 
which a cooking vessel may be supported out | 
of direct contact with the stove top, and thus | 
scorching or burning of the contents of the} 


Cal. | 
the | This invention has for one of its principal ob-; to the rims and tire. 
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tools of this character, in a plane transverse 


COLLAPSIBLE GO-CART.—C. A. Prpprin, 
Weldon, Ill. The object of the invention is to 
provide a simple, strong, and inexpensive col- 
lapsible go-cart, which when collapsed will be 


vessel may be prevented. | in the shape of a receptacle, inclosing all the 


FLY KILLER.—L. W. Xarscuver, Pikes | 
Creek, Pa. In this invention the device is} 
so constructed and arranged as to be employed | 
either as a swatter or as a trap, means being 
provided for readily converting the device to | 
adapt it for either use. When arranged as a 
trap, sticky fly paper is employed in connection | 
with the device. 

BEDSTEAD CORNER FASTENER.—W. C. 
Murray, Corry, Pa. The general objects of the; 
invention are to improve and simplify the con- 
struction and operation of bedstead joints so) 
as to be reliable and efficient in use, compara 
tively inexpensive to manufacture, and so de-| 
signed as to provide a strong and substantial | 


connection between the side bars and corner 
posts. 

PEA SHELLER.—E. Mapevine Stewart, 
eare of J. B. and 8S. W. Brooks, Boston, Ga. 


The pea sheller is especially distinguished by an 
improvement in form, number, and coaction of 
pairs of rollers between which green pea-pods 
are passed for feeding them to a knife by 
which they are slit neatly and expeditiously. 


Machines and Mechanical Devices. | 
6 East! 


UNDERREAMER.—T. 8. ApGar, 
Side, Robinson, Ill. This tool is especially 
adapted for underreaming well casings, as, for 
instance, in gas, oil or other wells, wherein the 
reaming mechanism may be contracted within 
a diameter less than that of the interior of the 
well casing to permit the passage of the tool 
through the casing, and wherein means is pro- 
vided for automatically expanding the reaming 
mechanism when the proper position is reached, 
and wherein the parts may be again contracted 
to permit the removal of the tool from the 
casing. 

CLUTCH.—E. H. Bucktey, Caledonia, Minn. 
The invention comprehends a clutch providing 
a revoluble drum, and with a cable to be 
wound by the rotation of said drum, a sweep 
normally connected with the drum for turning 
the same, and disconnecting mechanism con 
trollable at a distance, and of special construc 
tion for rendering certain and positive the 
disconnection of the sweep. 

MECHANICAL MOVEMENT.—S. MEsTeEL, 
92 Catharine St., New York, N. Y. This inven 
tion relates to hand operated devices, such as 
egg beaters, fans and the like. Among the ob- 
jects is to simplify and improve this class of 
hand “motors whereby they are cheapened in 
construction and rendered more effective than 
devices heretofore proposed for the same 
purpose. 

EJECTOR.—J. R. Barker, 2007 
Jacksonville, Fla. The invention relates to 
dredging or excavating machinery and has par- 
ticular reference to certain specific improve- 


ments in hydraulic dredges or dredges which / gLEVATING 
injector | 


depend for their operation upon the 
action of a current of water, air, steam or the 
like under pressure and discharged through a 
contracted opening. 


Pertaining to Recreation, 


SWIMMING DEVICE.—E. G. 
180 Vernon St.. Worcester, Mass. 
tor provides a device for use on a 
to facilitate swimming, to enable 


‘OSTERBERG, 
This inven- 
person's foot 


water polo or other aquatic games. 


Pertaining to Vehicles. 
| 


LEAF SEPARATING DEVICE FOR LEAF 
SPRINGS.—-E. |. Emerson, Montgomery, N. Y. 
The object of the invention is the provision 
of an improved structure for spreading or 





(a | 
<€- | 





LEAF SEPARATING DEVICE FOR LEAF SPRINGS, 
moving apart the various leaves of a leaf 
spring in order that oil or other lubricant may 
be placed between the leaves. Another object 
is to provide a readily operated tool formed 
with engaging points, and a compression mem- 
ber for being forced between the leaves of any 
leaf spring so as to gain access to a point 
between said leaves. 

AUTOMOBILE TIRE TOOL.—W. J. Retp, 
care of J. Arthur Jackson, Gananoque, On 
tario, Canada. In this device the lever has its 
front end in the form of a rigid, forwardiy 
extending hook presenting an open side to re 
ceive the wheel rim and tire rim, and in con 
nection with the said lever a tire-pressing de- 
vice is provided to compress the tire trans- 


| Whitestone, L. IL., N. Y. 


Swift St., | 


parts of a go-cart, which receptacle will be con- 
venient to carry and attractive in appearance. 

DIFFERENTIAL DRIVING MECHANISM, 
—A. J. CariTon, Fellows, Cal. This improve- 
ment has reference to transmission devices for 
automobiles and the like, and has particular 
reference to a novel means serving the pur 
pose of the usual differential gear mechanism 


| associated usually with the driving axle of a 
vehicle. 


DE 


ive., 


AUTOMOBILE NUMBER DISPLAY 
VICE.—G. B. MULLEN, 18th St. and 7th 
In this invention th« 
imprevement has reference to license numbers 
for automobiles and other vehicles, and relates 
more particularly to an illuminated device of 
such design that it can be readily seen by day 
as well as by night. 

REVOLVING DUMP CART.—-E. G. Lrepyaxgp, 
Sioux Falls, 8. D. It is the design in the pres 
ent patent to provide a dump cart especially 
adapted for use in grading, road work and the 
like, and in which the body or pan is mounted 
to revolve on a horizontal axis for dumping 
| the load. 

SPRING WHEEL.—S. Brown, care of Sum 
mers Brown & Sons, Ltd., 40 Whitecross St 
London, England. This invention relates to 
improvements in that type of resilient vehicle 
wheels in which resilient spokes are employed 
and the aim is to simplify the construction of 
such wheels by reducing the number of parts 
lessening the friction of the moving parts, and 


increasing the elasticity of the wheel as a 
whole. 

ELEVATING TRUCK.—E. M. CHarMan and 
Cc. E. Cowan. Address National Seale Com 


pany, Chicopee Falls, Mass. This truck makes 
unnecessary the constant rehandling and rv 
piling of materials. Loads, to be 
| stored on wooden platforms made in the form 
lof tables, skids, or work benches, under whici 


moved, are 









is placed the elevating truck. Pulling the 
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TRUCK WITH HYDRAULIC CHECK. 
jhandle downward raises the loaded platform 
from the floor. After conveying it to the de 
sired location, pressing a handle release mech 
anism which operates the hydraulic check, al 
lowing the load to slowly descend to the floor 
without shock or jar or danger to the operator 
from a flying handle. The truck is then in 
| readiness for the next load. 


| 


the swimmer | 
to make better speed, and to more effectively | 
sustain the swimmer, especially when playing | 





Designs. 

DESIGN FOR A SWIVEL FOR BEXERCIS 
| ERS.—D. G. Danrets, 232 B. 42nd S8t., New 
York, N. Y. In this ornamental design for a 
swivel for exercisers one view shows « side 
elevation of a swivel and the other an end 


elevation thereof, both views showing the new 
design. 3 


DESIGN FOR A PENCIL GUARD AND 
CLIP WITH ATTACHED RUBBER.-F. Ecx 


ERMANN, care of Rio Grand Valley Bank and 
Trust Co., El Paso, Tex. In this ornamental 
design, the pencil guard, clip, and rubber are 
shown in three positions, rear elevation, front 
elevation, and side elevation. 


Note.—Copies of any of these patents will 
be furnished by the Screntiric Amenican for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute al! patent 
applications, irrespective of the compiex nature 


of the subject matter involved, or of the spe 
clalized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y, 
Branch Office : 
625 F Street, N. W., 





versely, the tool being rockable, as usual in 


Washington, D, C, 
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ys WYWAYDEDWLIOOO? pence , wy p War Experiences of an Air Scout|that he could travel all night in one posi- 
yy y (Concluded from page 520.) tion, and with very few groans, demon. 
7 “ y enough beds for one half of the recruits, | “trated to me some of the nerve and de. 
Z I would be obliged to sleep upon the floor termination that the French — soldiers 
like the rest He informed me through | POSS®S* 
my fellow aviator, Fileux, that owing to It was not fun for me to stand all night, 
any the great number of wounded soldiers and I certainly was relieved when the 
amtving ot Havre he was cbifend to train drew into St. Pierre les Corps, where 
send nearly half of the beds to the neigh it was necessary to change trains. Five 
f boring hospitals and private residences to minutes later we drew into the city of 
en 0 Ye accommodate the wounded. I decided to Tours. One of the first sights I saw after 
Y remain at one of the hotels and await my I had shown my papers to the soldiers 


reply guarding the railroad station was an 
aeroplane flying over the city. It gave me 


}a decided thrill, for I had come 3,500 miles 


The next morning I returned to the re- 


Scien- 


tific Fame 
IN 


cruiting bureau for my reply, but there 


was none and I must come again in the |*® 40 just what the man over my head 


evening, though the commandant informed | ¥@8 doing, and J wanted to get into action 


me that it might take many days. I stil] | #5 S000 as I could. 


saw many of those reservists who had A few moments later I had the pleasure 


come over with me waiting for an inter-|0f Viewing about two dozen German sol- 
view, they had waited throughout the en-|lers and half a dozen officers, prisoners 
of war, who were now on their way to 


* g tire day before in a very disorderly line, 
and, there being but one otlicer to see the south of France. They were rather 
A them, were obliged to retire at nightfall sick looking, but seemed to feel rather 


and return again at daybreak. happy at being in French hands. None 


y j Four days later the answer from the|0f them wore a hat, for these had been 
y y y Minister of War arrived, and I was or- taken as souvenirs. I speak a little Ger- 























































- A dered to report to the second aviation re-|™#0, and when I asked one of the officers 
During 1915. Among the papers already in hand are 4 serve at Tours. where I would have to| With the captives if he had been in battle 
ss . am : rays > y pass the French examination for pilot,|With the English soldiers he appeared 
Outlook of the Chemists Sir William Ramsay j This was a simple test. as the requirement |SUrPprised to learn that the British were 
os : ¢ o R Bl ; 1s Was a Simple test, as the requirement 
, How Uncle Sam Fights Disease Dr. upert Blue , was that I take an aeroplane up 7,000 feet |#/So in battle against the Germans. He 
Man versus Microbe Dr. C. W. Saleeby ) = land remain at or above that altitude for |Said he understood that the English were 
‘ > G N -n Problem” Dr. Ira Remsen j : pateem : ite 
The Great Nitrogen Problem Tr. il ems g g ; ol . fighting on the German side. He really 
“N ' } Childt 1" D ~ Se Hall 4 } an hour at least. J 
iNew Lights on Chiidhooc r. G. Stan ey a | During the four-day stav at Havre I doubted my word when I told him the 
| ‘ " > itt ora is foes. ¢ . er » 
These will be supplemented by scores of Special Articles—Feature j had an opportunity to see something of : ritish were hi se ais and the others shook 
Pages for the Family—for Boys—for Girls. A deluge of fun in Z i ithe town. Nearly all factories were their heads unbelievingly when he told 
j anecdote and witticism Travel, Science, Current Events, and G7 lelosed. and the sight of women. both young|them the news I had communicated to 
. } Bg | 7 : . 
: i ‘ ‘ ‘ A land old, sweeping the streets clean and | him. 
j 4 ] en Splendid Serial Stories 4 | collec ting the fares on the tramways was | Accepted for Service in the Aviation 
ay rather peculiar. I also had the opportun Corps. 
A EMMELINE, a story of the Great War ELSIE SINGMASTER | rath —_ a en 
- } NORTH FORTY EAST, a story of Domestic Vicissitude HOMER GREENE y ity of inspecting in detail two of the| [I presented my papers to Capt. Duper- 
ven pol =" oe EDITH ery armored trains, equipped with heavy guns, | ron, the officer in command of the Second 
NTERING OTS, a story of Siberia + * R , es : : ate . ar 
- ‘ which fired a shell about 6 inches in diam- : serve, ; after « ‘ing 
JACK’S PARTNER, a story of the Canadian Wilderness C. H. CLAUDY sat sapcnataparbe egaanexs Aviation Reserve, and after convincing 
THE WHIMSICAL SCHOONER “ SURPRISE,” a droll Sea Yarn RALPH D. PAINE f eter, almost at any angle, even at the|him also of my ability as a birdman, I was 
LOTTA EMBURY'S CAREER, a story for Musical and Artistic Girls ELIA W. PEATTIE f speedy aeroplane The gun was loaded accepted for the service. I had to un- 
BLACK GOLD, a sequel to “ Northern Diamond; "’ FRANK LILLIE POLLOCK gy from the ammunition car. in which wa aaa ‘ oe iil a aie er 
Mig * ROB’S RANCH, a story of Homesteading in Idaho ELIZABETH YOUNG ' < enti , S|dergo another physical examination  be- 
ba THE UNOFFICIAL PREFECT, « Boarding-School story ALBERTUS T. DUDLEY Zt located an observation tower, which per-|cause the commandant at Havre had 
j mitted the observer to get the range of | failed to mention in the papers that IT had 
, ‘ the enemy and direct the firing from a gjready passe » tes fter passing 
Subscribe before January Ist, sending $2.00 for the 52 issues tA hoeaiteway:, Bie spPiupplc = sce ' se already passed the test. After passing 
of The Companion for 1915, mentioning the Scientific American, ) jheight of 30 feet. Four jacks held the |this second examination I signed up im- 
and we will send you The Companion Home Calendar for 1915. y 4 | train to the tracks while firing was in| mediately with the French for the period 
: : |} progress. They were to have left for the | of the war. 
: THE YOUTH’S COMPANION, BOSTON, MASSACHUSETTS }front in a couple of days. An order for my uniform was given me, 
_ — , _ Barricades of Paris. and I stopped at the clothing department 
| I left Havre for Tours on September | OP ™y return to the aviation headquarters, 
i Y 18th. I had to go to Paris first and then This department, at first sight, put me in 
lchange for Tours. It took 11 hours to mind of a second-hand clothing store in 
yatiy ; , : New York city, or rather it was like some 
. n _QBDe ‘avel from Havre to Paris, and I was he 
L E G A L N oO T I j ES sell outright For full particulars address D. Swift trave , P nintiie as P 
& ¢ ome cay, Wackinatan, D. OC. obliged to sit up the entire night I had | the stores along the Bowery which at- 
ONE-HALF INTEREST in an arm chair with an : : 5 acl tract the attention of sightseers by their 
. ; : > time in Paris to see many of the prepara- 5 : 
, djustable foot rest, called The Armstrong Patented é bee - - i 
OVER 66 VEARS Tnaaek Chae. Ber fentnes parti alars address | tions made to receive the Germans. in case | °@dity. There were uniforms of all kinds 
EXPERIENCE H. E. H., 127 Hamburg Ave., Paterson, N. J a oe on Se ees . all tetein alt heii a enentinne 
MISCELLANEOUS the city had to stand a siege. All of the |®2¢ bags of clothing strewn everywhere. 
EA " ' for t ‘ l stores that were closed had their fronts Apparently the officer in charge was mak- 
$1 to $500 « paic wr hundreds of S. and . a ‘ e a a Bene o . » atta 
Foreign Coins dated before 1895. Send lOc. at once | boarded. At the point where Avenue de la ing a list of the clothing at hand for, after 
for Iustrated Coin Value Book. 4x7 Cit rosted. . . aitinge ¢ , : » j » > 
i e ius rat i Colm Value Book. 4x7. | th Grande Armee terminates in the wall sur- walling about two hours, he informed me 
es Ss Sa ees rounding Paris a temporary barricade had that it was too late to outfit me that day 
Trace Marks INQUIRIES been hastily erected of 3-inch by 12-inch |#24 I should return the next morning. 
Cc uae a by 16-foot spruce planks running from | The trousers, with the red stripes, given me 
OPYRIGHTS Gc. Inquiry N 1398 Wanted the name and address were new. but the coat, vest, tie, and cap 
of a manufacturer of a machine to print and label | the wall close to the tramway tracks. ’ lie ’ “> 
' ENTORS | lead pencils and pen-hold Holes had been provided in the planks | Wer old and had been worn by some 
Munn & Co.. 361 Broadway, New York, Inquiry No. 9399. Wanted the name and address 3 Idier before me The shoes furnished 
625 F Street, Washington, D. C., in rers of workers in ornamental polished stone every three feet from which to operate | 50/@!er Dbetore me. ; : 
Trade-Mark c ht ge os mm apy fo buy an insoluble. | machine guns. Directly in front of this |™e Were so heavy that I decided to retain 
rade arke a opyrights re¢ esign . shoe tohaecn pines of enact 7 P 4 2 . . ‘ "as ai 5 ’ +s &2 
Potente Resclan Pehedie die moulds for manufacturing tol pipes of special | porricade a ditch had been dug similar my own, and Iw is paid 15 frances ($3) 
A Free Opinion » able patentability Inquiry No. 9401. Wanted the name and address | to that which surrounds the wall about for them. I did receive a new leather 
' he fea a Qn of de 30 to on? ee | Paris, and in front of the ditch upon the coat, a helmet, gloves, goggles, and a 
~ 2 ‘ nemeatene Inquiry No. 940 Wanted the name and address | once beautiful boulevard, opposite which sweater, all of which I have since found 
" Our Hand-Book Patents of a manufacturer who can make a tin toy ee xceedingly useful 
- oe wuiry No. 940 Wanted the name and address per “Luna Park” is located, huge trees | ©*°e 16'S P : 
Gedest og v - s g patents pues sequatactares who can blow a small glass j and branches had been strewn. In the The Pilots’ Quarters. 
iiindCc« Py matt hn i Aad. ed apes | Bois de Boulogne, a park just beyond the| pajace Hotel was the name given by 
: cientific American. - f . = . j ‘ P 7 » P as > ere ‘ . 
MUNN & 0 giass used for name — nny mer ecpeenpal wall. thousands of head of cattle were the pilots to their quarters, because it is 
y No. 9405 anted the name and address | gpraging rat , The Fiffel T 1e ‘ - 
CO., 361 Broadway, New York 5 cocturer who te able to supply an attach, | 2tesing peacefully. The Eiffel owe r Was! nothing like a hotel and bears no re- 
a Branch Office 625 F St.. Washinaton,. D.C . Seas a: camels through which a | surrounded by a ane wooden tence = semblance to a palace. It was formerly a 
Inquiry No. 9406. Wanted the name and address | Suarded day and night by soldiers. The large barn and was converted (without 
of a manufacturer who can supply insole material in | only factories operating were those that 


“is The material seems to be scrap leather com- much conversion either) into a place for 


Classified Advertisements | poses aan ant pore wi atest tap | were turning out supplies for the govern- the pilots to sleep. There was absolutely 


Inquiry No 9407 Wanted the name and address 





» . . re ai or ‘oO » ta ss . . . s 
Advertising in thie column {es 75 cents a line. No| of some patented mechanic il device which saves | ment ; the remainder were closed through no ventilation whatsoever in the building, 
leas than four nor more than 12lines accepted. Count | money or time or both, which if properly handled |). 1. , Thea — —— ’ 7" at 7 
seven words to the line All orders must be accom- | Will bring a large a mans 4 must = be _ 0 = | Lave k of men. The streets were filled with | other than the large sliding door, which 
panied by a remittance pensi ve It may be electrical as well as mechanica | . . P . rest: ry ane wine . 
~ = —___ | A first class article desired | Ps ople, and the restaurants and Ne | was generally kept closed. It did not 
} iquir » 94 ante e name ¢ addre: did ¢ riving business. After 8 ta } en 
BUSINESS OPPORTUNITIES _inquiry No. 9408. Wented the name and address |shops did a th B look at all inviting to me; but I realized 
\ GOOD RELIABLE INSTITUTION wants to| will clean both single and double burlap bags; | 0’clock, however, they were closed. ithat I was now in the service of France 
manufacture patented articles on a royalty, or make especially heavy bags | : ‘ 
ome satisfactory arrangement with the inventor Inquiry No. 9409. Wanted to secure a patented | A Train Load of Wounded Soldiers. and had to do as my superior officers com- 
something in the line of brass or electrical goods pre device which can be manufactured at small cost and wan ‘ ? & a 
ferred c we are in a position to fAnance a small | around which a good business could be built I managed to get a train for ‘Yours the|manded. After securing an order, I went 
nutecturer who has not sufficient capital to carry neste 10 ‘ e and address : . : 4 , arters § as give , acs 
m his business by buying it outright or by making Pine wend Se ce See ee name and address | night of the 19th. It was crowded with|to headquarters and was given two bags 
some other arrangement that might be tisfactor . . . — Ss - | P > P . P rate The havs ille rj 
> the Gnaer, Dor partic aaa” ative 3. 0. a. Inquiry No. 9411. Wanted the name and address | wounded soldiers, many of whom had to and two blankets. The bags I filled with 
lo New " f gas lighter using some form of platinum blac | e he ad . a 2 . caida 
wads ins caiieik iecadinaes ieee teats anode a flow oe was } stand because of the lack of seats. I gave | straw und used one for a mattress and 
FOR SALE Inquiry No, 9412. Wanted the name and address | yp my seat to a wounded man. He had |tke other for a pillow. A fellow Russian 
f a manufacturer that makes machinery for making ~ 7 a . b 
rEN CHEMICAL FORMULAS for sale with full | phichrome ribbons for typewriters been shot in the hip and the bullet was | pilot loaned me a sheet for my bed, when 
specifications for manufacturing on larg or amall , P . . | ‘ . ry So . 
scaie $50 to $100 each. Standard products easy to inquiry No. 9413. Wanted the name and address | +31) jn the wound. He had also been|he saw me turning up my nose in disgust 
of a manufacturer of calendar clips for pencils or 


ae Se ee gene. pad tears off a mee calen- | struck by a clubbed gun in the hands of |at the sight of the soiled bags. This was 
PAFENTS FOR SALE | dar pads Cellyloid protecting shielc 


| 
inquiry No. 0414. Wanted the name and address lan enemy, and his head was in bad shape,|the only thing about the bed that was 
FOR # ¥ teri Os pprovec wite 0 ng acture o wil nake al chair wi | P 
wee RATE. Patent 1 lat tos. Lmproved mritalt | oF a manufacuurer who will make ay armebalr wit) | Hig suffering was intense, but the factjclean, and | was thankful to get it | 
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slept well and forgot all about the repug- 
nance I felt for my bed and my quarters. 
This was largely due to the fact that I 
had had little or no sleep while on the 
trains from Havre to Tours, 

Meals were served to the pilots in an 
old barn, about five minutes’ walk from 
the aviation field. Dinner was served at 


half past six that night. I was intro- 


duced to the pilots present (about sixty), | 


and they greeted me with cheers when 
they learned that I had come from Amer- 
ica to light with them. Some who knew 


the American national anthem sang it, 
and I was made to feel at home at once. 
I felt that 1 was where I belonged at last, 
and room was made for me at the rough 
table by several of the pilots squeezing 
together on a bench and telling me to sit 
down. 

I found the dinner a fairly good one, 


and when I commented upon it to my 


neighbor (many of the pilots could talk 


yery good English) I was told that it was} 


good because the day was Sunday—a fact 
I had not realized until then. 

The food furnished the aviators is the 
same as the rations given the common sol- 
dier. Each pilot, however, by paying 50 
centimes (10 cents) a day, received in 
addition to the boiled beef and potatoes 
furnished by the government a piece of 
cheese, fruit, and a bottle of wine, which 
four. The dining- 


was divided among 


room was an old barn and very dirty. 
The stones were crumbling with age, and 
from inquiries I made about it I learned 
that the barn had stood at least two cen- 
turies. 
World-famous Aviators. 

pilots were quite 
prominent in the flying game. Others of 
It seemed odd 


Some of my fellow 


them were very wealthy. 


to me to think that we should all be eat- 


ing at the same table and sleeping in the} 


same room, receiving no more considera- 
tion than was given the average French 
were 


soldier Among the pilots present 


Jules Vedrines, the speed king, who won 
the Gordon Bennett race at Chicago two 
years ago; Count de Lambert, the oldest 
aviator in France and who was the first 
to learn from the Wright brothers (he 
was now taking instructions on the Vois- 
san biplane); Fournier, the holder of the 
French endurance record of 13 hours for 
many years; Simon (the fool flyer), well 
known in the United States; Jensen, from 


Denmark, who months ago flew from 
France completely across Germany with- 
out alighting to land in Russia, one of 
the longest non-stop cross-country flights 
on record; and many others too numerous 
to mention. Messrs. Vedrines, Count de 
Lambert, and Fournier were holders of 
the legion of honor medal, and wore it 
prominently their 


There were also many pilots of foreign 


displayed on breasts. 
birth present, among them three Russians, 
several Englishmen, two Belgians, two 
Italians, and one Spaniard, but, appar- 
ently, I was the only American enrolled. 
That night some of the pilots had a 
pillow fight in the Palace Hotel; but I was 
too tired to mind it. Later on, however, 
the pillow fights became a regular affair 
every evening, and sometimes in the morn- 
ing, and proved to be very amusing, espe- 
cially when considering that the pillow 
fights were the nearest to a real battle 
that some of them would ever -get. 
(To be continued.) 


Air Transparency for Infra-red 
Rays 
(Concluded from page 521.) 

be filtered out of it for photographic pur- 
poses, only such objects as would stand at 
less than 33 feet from the objective would 
appear on the photograph, as a layer of 
air but 10 thick is completely 
opaque to such radiations. In the neigh- 
borhood of 1,842 A. U. even a layer of 
air one meter thick will stop such ultra- 
violet light. 

When infra-red 
light the experimenter will get excellent 
and steady results from the use of the fol- 
lowing bath: the volume of which is cal- 
culated for a 5 by 7 plate: 

Alcohol at 50%..... 200 cubic centimeters 
4 cubic centimeters 


meters 


sensitizing plates for 


SONONEE 5 .cc0s ess 


SCIENTIFIC 


i ere oe 0.04 gramme 
| Silver nitrate solution at 10%..... » drops 
| All of these chemicals are 
| separate vials. When it is desired to sen- | 


|sitize the plate the ammonia and the ali- 


placed into 


}zarin blue are introduced into the aleohol ; | 
| the flask is stoppered and agitated for | 
}about 5 minutes, to favor the disolution of 
| the dye. The solution is then filtered into 
a flask which contains the five drops of 
The liquid is | 


the silver nitrate solution. 
| moved again and poured over the plate | 
into a 5 by T-inch dish, which is rocked 
|while the bath acts during exactly 3 min- 
utes. The plate is then washed for 3 min- 
utes in running water. After the back 
has been wiped dry with blotting paper it 
a light-proof box, the 


is laid vertically in 
bottom of which is covered with a layer 
lof blotting paper, and which contains a 
|dish full of fused calcium chloride. About | 
one hour later it may be placed into the | 
plate holder. 

From the filtration of the bath until the | 
placing of the plate into the plate holder, | 
every operation must be done in complete 
|darkness or with the help of a very faint 
|green light of the proper kind, i. e., made 
|expressly for plates sensitive to the red 
‘cited beginning of the infra-red. 
| 


Strategic Moves of the War | 


(Concluded from page 522.) 
been completely destroyed in the cam- 
paigns back and forth across this district. 
The advantage in this respect pow lies 
very appreciably with the Russians. Their 
base at Warsaw lies close to an important 
part of the battle line, while their troops | 
farther to the south have the advantage} 
of operating in home territory. 

Now that the first rush of the German} 





}army is checked, the outcome of the fight- | 
ing in this central portion of the battle 





| 
} 


line depends quite largely on which side} 
can most rapidly move to the front rein- | 
forcements of men and guns. In this the} 
Russians should have a decided advan- | 
tage. The fighting in this district bids} 
fair now to develop into a deadlock sim- 
ilar to that in France. 

In case the combatant forces in Poland 
succeed in entrenching themselves’ so 
strongly as to bring the campaign there to 
a deadlock, the immense numbers of the} 
Russian army will give them the advan- | 
tage in the next move of the campaign. 
This will consist in extending the lines 
northward as fast as troops can be moved 
to the front, just as occurred in France 
during September and October. The dis- 
trict between the Vistula and the East 
Prussian border will first acquire added 
importance. If the decision is not reached 
j} here the active fighting will again return 


to East Prussia for the determination of 
the great battle in northern Poland. 

The operations in East Prussia during 
the week have been of minor importance. 
The Russians claim now to have advanced 
to Lotzen, on the eastern edge of the lake 
region. The battle line in this district 
now starts southwest of Johannisburg and 
Darkehmen, 
Both of the 


runs through Arys, Lotzen, 
Gumbinnen, and PillKallen. 
contending nations seem to have slackened 
operations in this district while waiting 
for the outcome of the great battle in 
Poland. 

Considering this campaign as a whole, 
the result of the week’s fighting has been 
as an even exchange. The Russians have 
defeated the German effort to advance 
southward from East Prussia toward 
Warsaw and have driven this force back 
to a position near the German border. In 
the south the Austrians have succeeded in 
the first stage of their campaign against 
the Russians’ left flank and have forced 
the Russians to retreat from their posi 
tion southeast of Cracow. 


- The Campaign in Turkey. 


At the mouth of the Euphrates River 
the British Indian force has taken posses 
sion of the river for one hundred miles 
The capture of Kurna, | 
Euphrates, | 


from its mouth. 

where the Tigris 
gives them an important strategic point | 
for the control of this region. There is | 
little to be gained by a further advance} 
unless the Turkish resistance should prove | 


joins the 
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Photo by Brown Bros, 


Where sore throats 
come from— 


CARCELY a day passes and throat— thoroughly—as no 
but that you find your- gargle ever can Ihe germicide 

> : it sets free in the saliva, while 
self in the very places where harmless to the tenderest mem- 
sore throats come from—in branes, reaches and destroys the 
the crowded places, the stuffy germs in even the remotest crevices 
cars, stores, theatres, where the mane, tonsils, and throat 
with every breath you must inhale and so helps nature restore the 
millions of germs, and germs not inflamed tissues to health. 
only of sore throat, but often of 
more serious maladies. 
The mouth and throat are the 
camping ground of these invaders, 
and although nature herself repels 
them frequently, they may gain 
the upper hand if one’s health is 
even a trifle below par—and hence 
the wisdom, nay duty—of taking 
Formamint, the throat protector. 
A little tablet, handy to use, with 
a pleasing and refreshing taste, 
Formamint disinfects the mouth 






Over 10,000 doctors have endorsed 
Formamint both as a means of 
checking sore throats and of pre 
venting the entrance of infectious 
disease. And you will find the 
little tablet a handy and trust- 
worthy safeguard of your own 
health. At all druggists, 


A. WULFING & CO. 
27-M Irving Place, New York 


\filiated with the Bauer Chemical Co 
Makers of Sanategen—the Food Toni 


FREE 









Dr. Wm. Lee Howard, the well-known medical author writes 
“I have no hesitat n stating that in Formamint 


we h a remedy 
passages free from 


th and air 







that is invaluable in keeping the 





germ infectior 
Jack London writes: > So that you may see 
J am tremendously pleased with the anti- iow effective these 









septic qualities of Formamint Ta 
Formamint isa real cleanser of mouth germs’’ 


Orman 


THE GERM-KILLING THROAT TABLET 


reat Formamint 
ablets are in mouth 
and throat troubles, 
we will gladly mail 
You @ generous sam- 
tubeon receipt uf a 

c stamp to pay post- 
age. Wiiteforittoday 
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War Experiences of An Air | 
Scout in France 
By Frederick C. Hild 


HE story of a well known American aviator, who, 
on the outbreak of the great European war, was 
fired with a spirit of adventure, and offered his 
services to France in that most difficult, hazardous, and 


spectacular of military operations—the patrol of the sky. 








"eT Abt ns SG 


He was accepted and engaged in scouting and actual 
fighting with hostile aircraft. 

His vivid account of a fight among the clouds with 
two German aeroplanes is one of the most thrilling stories 
of aerial warfare we have ever read. ; 

We had supposed that darts and arrows belonged to | 
ancient history or to the warfare of uncivilized peoples ; 
but the clever French have developed a small steel dart 
to be dropped from the sky in showers of a thousand at a 
time. They work havoc among the troops below. Mr. 
Hild tells us all about these darts and how they are dis- 
charged, illustrating his description with sketches. 


AUSSAHDEL Shr” RE 


Read the first installment 
Page 520 of this number 




















Big Chief “Indian Red” Delighted with 
WHITING-ADAMS . 
SHES OF CIVILIZATION 


FOR SALE BY 
DEALERS EVERYWHERE 


Send for illustrated literature telling about Whiting-Adams Brushes 
MANUFACTURED BY 


Joun L. Wuitinc-J. J. ADAMS CO., Boston, v. s. a. 


Brush MANUFACTURERS FOR Over 100 YEARS, AND THE LARGEST IN THE Worto 
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so weak that a small force can overrun |} 


| 
Suez of 


southern Mesopotamia. 
The 
he contingent from Australia and New 
strengthen the Brit- 


No operations 


| 
| 
. 
Zealand 
ish defense of 
in this district 
the repulse of the Arab raiding party that 
of the 


arrival on the Isthmus of 
will greatly 
the canal. 
have been reported since 


penetrated within eighteen miles 
canal. 
The 


The 


‘aucasian bor- 
the 
strip of terri- 


campaign along the ¢ 
still 


Turks now 





going against Russians. 


control the 


is 














Porto Rico Cruise 
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| OF THE = 
War News Plus ; le 
| =| 
FOU do get all the war news in Leslie’s—fully and =) 
completely — both in page after page of big, stirring photo- ' | 
graphs and drawings, and in a host of keen, well-written | 


articles that go straight to the point. 


But you get something more than war 


Y ou get what one reader called *“boiled-down sense ty You 

get intelligence You get real help in the problems of || 
every-day life. You get inspiration—inspiration for better . : 
hinking, inspiration for better living OR a complete history of the automo-— | 


bile refer to the files of the Scientitic 
American. The whole story is there 


Jasper’s Hints to Money-Makers, Leslie’s Motor Depart- 


ment, Leslie's Travel Bureau, Leslie’s Export Promotion 


| 
| 
| 
January 2, 1915 | 
| 





Bureau—al oe counsel and help to readers without é . : : i 

cent of charge—are but typical of what you find in trom the birth of the motor- driven vehicle i 
| long before the first automobile journal was |Z) 
| | eslie S published, down to the present day. Week ||2) 
8 4 WORE by week the biography is written and annu- 
- ~ st . . s : ‘ | 
* ee ae y ally there is a resumé of the year’s develop- 
tena By the Year, $5.00 r 2 i 
‘6 ; All News Stands, 10 cents " | ments. The seventeenth annual resumé || 
/ will be found in the issue of January 2,1915. |= 


The following are some of the aulaes cts that | 
will be taken up: 








The Car of 1915. One might American Auto Coach. Work. 
suppose that in all these years Foreign car-body builders, in- 
of development the automobile stead of following standard pat- 
had reached a point where there ‘€""5). have shown a great deal 

gd ye 5 th of originality in the design of 
would be practically no further car bodies. This ja new bawlan 
growth. However, the new year its effect on our own car- body 
ushers in some important inno-  puyilders, who are coming out 
vations and a great many lesser this year with many artistically 
improvements, which, slight as modeled vehicle bodies. There 
they may seem, make for great- will be a discussion of this sub- 
e: comfort and _ convenience. f 

} , *y seorihe 7 r¢ 
| pcwa Manca yp to wth ond American. The article will be 
sites : + illustrated with a score of auto- 

Military Tactics and the mobile body designs. 

Motor. The absolute necessity The Buel Protian: Shaener- 
yf the motor car in modern war- mous demands upon our sup- 
fare has been demonstrated in plies of hydrocarbon fuels have 
the present titanic struggle in made it necessary to develop 
Europe. A very comprehensive new methods of obtaining fuels 
article has been prepared on the V° atile enough to be used in the 
se of the motor vehicle in ™0otor car, The Burton process 
suldegl micas mat of producing gasoline has done 
transporting guns, ammunition, jh to relieve the shortage. 
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supplies, and men, and in bear- Just what this process is will be 
iadiinecss ing the wounded to the rear. explained in full. 
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Have Good Roads. Never in. vious issues of the Annual 
the world’s history have roads Motor Number there will be a 
been subjected to such hard table of American-made cars 
usage as in the present day, ‘ assified according to price, so 

siaie : Te that the prospective purchaser 
and never has the subject of 

nee may know what he can buy for 
road-building received so much $500, $1,000, $1,500, ete. There 
scientific investigation. Yet out will be a similar list of com- 
of two and a quarter million mercial vehicles classified ac- 
miles of public roads in this cording to capacity. 
country, only a quarter of a 
million are improved with any 
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With hundreds of illustrations and accurate data concerning the 
great European war, the Armies, Navies, Ports, Aeroplanes, and Sub- 
marines of the various Nations, together with descriptions of their methods 
of fighting. Every article written by an expert authority. 
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First Authority Regarding War-— First with 
Facts Regarding Peace, and First and Most _ 
Consulted in Libraries, Schools and Colleges | 


possible ten years ago, to-day are actual realities. This depart- 
ment of engineering has been prepared by the best authorities 
of America and Europe, «nd thousands of subjects are included 
that have never before been treated in any encyclopedia. 


The deep-rooted causes of the war are presented in this Ency- 
clopeedia. Each article is written with an interest, clearness, 
authority and conciseness unparalleled in any other reference 
book. This revision will chronicle the actual facts of the war; 


it will contain new maps of the countries involved, a descrip- We have prepared some interesting specimen pages from 


tion of the most recent engines of war, biographies of leaders 
in this greatest of tragedies, and a record of the effects of the 
war upon the belligerent and neutral nations. It presents 
latest information regarding different countries, which facts 
are valuable to manufacturers or business men seeking a market 


for American goods. 


Engineering in this New Encyclopedia is one of the strongest, 
fullest, and most interesting of all the departments in the 
entire work. This field has afforded greater opportunities 
for expansion than most others. Old methods have given 
place to new ones, undertakings that were considered im- 


this new edition showing the treatment of such up-to-date 
subjects as the new Cape Cod Canal, the Panama Canal, the 
New York Catskill Aqueduct, the new Los Angeles Aqueduct, 
completed this year, and which in many respects is the most 
wonderful of its kind ever attempted, for not only does it 
supply the city with an unlimited quantity of pure water, 
and the best of fire protection, but, having a fall of more than 
3,000 feet, the water is made to generate sufficient electricity 
to light the city and run its street cars, while the surplus water 
irrigates 135,000 acres of garden lands. This system has been 
built without the aid of contractors, a most remarkable example 
of efficiency on the part of public servants, 


It is only possible to present this mass of important facts because the 
New International Encyclopedia is being revised and published NOW 


RE-WRITTEN — REVISED — GREATLY ENLARGED | 


it will contain 30,000 MORE ARTICLES 
than any other standard encyclopaedia 


No other encyclopedia can give you as late and satisfactory 
information. If you would have at hand a reference book 
which will meet your requirements, you should buy the New 
international, Second Edition. It can be ordered now at a 
special introductory price; an early advance is positively cer- 
tain. Our small monthly payment plan brings it within reach 
ol everyone. 

The New International Encyclopedia, in its first edition, was 
the highest authority in all important educational institutions 
and public libraries in this country. 

In its Second Edition, nearly 1,000 public libraries ordered 
the work when announced, many purchasing before a single 
page was printed. 


20,000 Pages 
New Type 


24 Volumes 
New Maps 


80,000 Articles 
New Illustrations 


The strictly alphabetical arrangement of the Encyclopedia, 
together with its cross-reference system, enables the reader 
quickly to consult every subject in the Encyclopedia which 
directly or indirectly pertains to the one he is investigating. 
{n extra volume, “Courses of Reading and Study,” will direct 
you in your reading on any subject you wish to consult. 


Special attention is being given to making as nearly complete 
as possible the bibliography attached to each article, thus 
directing the reader in his investigation beyond the Encyclo- 
peedia. 

It is printed on thin paper made especially for this revision— 
light, opaque, strong, and that won’t crumple. 

We have also a special! edition for libraries, printed on regular 
book paper, bound in Library Buckram, practically in accord- 
ance with specifications of the American Library Association. 


MAIL THE COUPON TODAY 
for details of the scope of the work, 
present low price, liberal terms of, pay- > & Company 
ment and the very useful 3 Sete 
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